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b) Special weather messages: speci al (SP), record special (RS),
urgent special (USP).

(c) Di ssem nat es

1) AWOS format Weather Messages to the Realtime Weather Processor
(RWP) and Weather Communication Processor (WCP) collocated at the
ACF received from all AWOS sites interfaced to the ADAS.

2) SAO format weather messages to the Weather Message Switchj.n%
Center Replacement (WMSCR), including queued SAO T or m&weat her
messages that were not transmitted on schedule due to an
interrupt i nthe WMSCR/ADAS cammunicationl i nk.

3) Lightning Detection Data (LDD) t0 AWOS Sites.

(d) Archive all sao format weather messages for a statically configurable
peri od.

There is currently a functional requirement, St at ed in the AWOS/ADAS ICD, t O
transmit lightning data from ADAS to AWoS. There is no stated requirement to
acquire the lightning data through an external interface. This definition of
the requirement and the interface will be developed and added asafuture
enhancement.

1.3 Introduction. This sPeci fication provides functional, perfornance,
development, t est, andqual ity assurance requirements for the ADAS, and is
organized as follows:

Section 1 includes the identification of this specification, the purpose of
the ADAS, and the introduction.

Section 2 |ists documents applicable to ADAS requirements to the extent
described in this specification.

Section 3 contains functional, performance, interface, andsystem
characteri sticsprocessing resources, quality factors, logistics, and
precedence requirements. Quality factors cover reliability, maintainability,
avail abi | ity,and quality assurance. The three ngjor functional areas of the
ADAS ar e:

(a) Communications

(b) Processing

(c) Control.
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Thi s functional breakdown is not intended to imply a specific design for the
ADAs system  Design will be the responsibility of the contractor. The
communications functionis organi zedinto subfunctions, each of which
corresponds to the International Standards Organization (ISO)seven-| ayer

nmodel for open System | nterconnection (0SI) per ISO/0SI 7498. The Nat i onal
Airspace Data Interchange Network (NADIN II) interface provides most
connections. Each Interface Requirement Document (IRD) specifies requirements
of its commmnication function specific to the Al M.

Section 4 |ists apas qualification requirements and presents a verification
requi rement scross-referencet abl eshowing how each requirement in Section3

will be verified.

Section 5 lists requirenents for preparations for delivery of the system
including packing and shipping considerations.

Section6containsacronymexpl anati ons, a glossary of ADAS-related terms,and
index of referenced words.

The IRDs for the various ADAS external interfaces are found in their
respective documents (cf 2.3). Relationships,inpliedor virtual, between

| ayer s in the ISO/0SI model and those in the connected systems are called the
peer-to-peerprotocoL This protocol is symetrical. and is equally valid for
either system The IRDs, as well as containing the protocol, al sodescri be
optional user facilities supported for the establishment of permanent and
switched virtual connections, network flow control, and delivery confirmation.

Appendix Idelineatesthespecificati onsof a test similatorfor the ADAS.
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NAS~IR-25082507 WMSCR/ADAS IRD

NAS~TR-43020001. NADIN Packet Mode Users X.25 IRD
NAS-TR-44010001 TE/Digital | nt er f ace IRD
NAS-IR-51030002 MPS/Autamation Subsyst ens IRD
NAS-IR-92020000 CIS IRD

2.2 Non-Govermment Documents. The f 0l | owi ng documents of the exact issue
shown form a part of this specification to the extent specified herein. | n
the event of conflict between the documents r ef er enceherein and the contents
of this specification, the contents of this specification shall be considered

a superseding requirement.

STANDARDS :
ANSI/IPC-A-610 American Nat i onal standards Institute/lInstitute
of Printed CGircuits Quality Standard A-610
ANS| x3.66 American National Standard for Advanced Data-

CommunicationCont r ol Procedures (ADCCP)
OTHER PUBLICATIONS:

CCITT X.25 1984 Interface between Data Terminal Equipment
(DIE) for Terminals Operating in Packet Mode on
public Data Networks

ISO/0SI 7498 International Standards Organization for
Open-I nterface

NEC-NFPA-70 National Electrical Code (NEC)

2.3 Sources of docunents. Technical society and technical association

speci fi cati ons and standards, not indicated below, are generally available f or
ref erencefrom libraries. They are al so distributed anong technical groups
and using FederalAgenci es.

2.3.1 Sources of FAA documents. Copies of FAA specifications, standards, and
publications may be obtained fromthe Contracting Officer, Federal Aviation
Administration, 800 Independence Avenue, S.W., Washington, DC 20591. Request s
should clearly identify the desired material by number and date, and state the
intended use of the material.
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3. REQUIREMENTS

3.1Systemdefinition This paragraph contains the functional, performance,
and interface requirements for ADAS.

3.1.1 Mssions. The primary nission of the apas is the collection,

processi ng, and archival of automatic surface weather observations (AWoS)f or
distribution within Nas and other national users. In addition, Apas will flag
andi C;ssd ue special weather messages when predefined weather parametersar €
exceeded.

3.1.2 Threat. The principal threats to ADAS are envirormental disaster,
electrical grid failure, and unauthorized access. The threat of unauthorized
systemaccess shall be nini m zed by built-in securityprovi sions. The
operating system shall ensure its own security and integrity and that of other
software components. Access to the system shall be limited to authorized
users. Security measures shal| be i n accordance with FAA Order 1600.54.

3.1.3 system Mbdes and states. ADAS shall exist in three distinct states and
in the respective modes 0f each state as follows:

(a) Initialization State
1) Warm Start Mode
2) Cold Start Mode

(b) Qperational State
1) Full Mode
2) Reduced Mode

(c) Shutdown State.

Addi tional categories of systemstatus are identified in 3.1.3.2.

3.1.3.1 ApAs states. Figure 1 depicts the ADAs States and their
rel ationships.

3.1.3.1.1Initialization State. The Initialization State is entered from the
power-downcondi tion. ADASinitialization processing sequences are perforned
and the system i s prepared for ADAS m SSion processing: all volatile data
stores take on knowni ni ti al val ues, and all internal and external interfaces
are initialized and activated. Wen initialization procedures are conpl et ed,
execution may automatically pass to the Operational State. Alternatively,
u?]mdeé' ot her scenarios described below, execution may pass directly to the
Shutdown State.
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(a) Apas specialist intervention shall be an option during the
Initialization State.

(b) The ApAs system under nornal operation, shall complete
Initialization State processing w thout human i ntervention.

(c) System initialization processing shall proceed under one of two
modes:

1) Col d start: The ADAS shall execute without weather processing or
status histories.

2) Warm start: The ADAS shall derive weather procesSi Ng and St at us
history from checkpoint data. This shall be the default node.

3.1.3.1.2 Qperational State. The Operational State is entered from the
Initialization State when the systemhas become prepared for ADAS m ssion
processing. Mssion processing occurs prinmarily on a one-ninute cycle of
execution, consisting of phases of cycle preparation, cycle processing, and
cycl ecompletionactivities. The cycle processing phase consists of t he
overlapping processes 0of weat her dat a acquisition, processing, dissenination,
and archival (cf 3.1.1). Cycl e completion activities include at a minimum
mai ntenance subsystem activities, system checkpointing, and configuration
change management. O her (asynchronous) feat ures of the Operational State
include the specialist control interface, and data-driven input from external
interfaces including error messages from the RWP(s) and WCP(s), Universal
Coordinated Time (UTC) from the Coded Time Source (cCnj, and maintenance
requests from the MPS.

(a) ADAS specialist intervention shall be an option during the
Qperational State (cf3.1.4.3.2).

(b) Operational State processing shall take place under one of two nodes:

1) Ful | :  All configured maintenance subsystem data points arein
their normal state (default mode).

2) Reduced: At least one maintenance subsystem data point (DP) is
inan alarned state (cf 3.1.4.2.2).

3.1.3.1.3 Shutdown State. The Shutdown State may be entered either from the
Initialization State or the Operational State. During the Shutdown State,t he
ADAS per f or ms t he automatic, order |y di sconnecti on, deinitialization, and
closure of the ADASSYSt emexternal and internal interfaces and data stores.
The Shutdown State ends with ADAS software exit. There shall be no Speciali st
control interface during the Shutdown State.
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3.1.3.2 Addi ti onal status catedgories.. Software Status registers for
additional ADAS macrostates and microstates shall be maintained and read by

t he Automatic Control function (cf 3.1.4.3.1)in the detection of failure at-d
reconfiguration conditions, and in the guidance of the ADAS system throuch
alternate performance scenarios. An ADAS specialist shall have the capability
to modify the overall State of ADAS execution through the Start and Shutdown
commands (cf 3.1.4.3.2.2.1).

3.1.3.2.1 Macrog&ate resisters. A macrostate is a dimension of the overall
status of a system considered as an i nt egr al whol e. ADAS system macrostate
regi sters shall include at |east the follow ng:

(a) State: may take on the values Initialization, Operational, and
Shut down.

(b) Mbde: may take on the values Full and Reduced.
(c) Startup/recovery: may take on the values Warm and Cold.

(d) Specialist logon: may take on the values Unattended by command,
Unattended by timeout,and At t ended.

(e) Last ADAS exit: may take on the values Normal and Abnornal .
3.1.3.2.2Mcrostate registers. A microstate is the St at US of a discrete

specified component or part Of a System ADAS system microstates shall
include at a minimum:

(a) Nonvolatile storage status: for each |owest identifiable nonvolatile
data store, a status register recording various possible states of
the store (e. g. OK, corrupted, incomplete, enpty, nonexistent,
etc.).

(b) External interface status: for each nomnally configured external
I nterface, a status register recording various possiblestates of the
interface (e. g. active, inactive, connect pending, disconnect
pendi ng, connect failure, disconnect failure, transmssion exception,
deconfigured by command, etc. ).

(c) Peripheral status: for each configured peripheral, a status register
recording peripheral status in terms of hardware exception codes
associated with requestsfor peripheralservi ce.

(@) Acquisition data unit status: for each nominally configured external

data acqui sition source, a status register recording the internal
status of the most recently received Application Data Unit (ADU).

11
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Figure 2. ADAS General Functional Fl owDi agram
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Figure 3.
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(b) physical characteristics of the interface.
(c) Logical characteristics of the i nterface.
(@) Operational status of each interface.

(e) Stati Sft | cal information about communication activity onthe
i nterface.

(f) System resources associated with each interface.

3.1.4.2 Processing f uncti on. Figure 4 depicts the ADAS processingf uncti on.

3.1.4.2.1 Weather dat a processing subfunction. The Weather Data Processing
Function shal | provide f or real-time processing 0f incoming AWOS weather

nmessages. The processing requirements consist of Nessage forwarding, SAO
conver Sl onprocessing, and message distribution as described below.

3.1.4.2.1.1 Messadge f orwardi.ng. The Wather Data Processing Function shall
provi de for forwarding of surface weather cbservations to NAS users. Thi s
subf uncti on consists essenti al | y of "pass~thru" processing as f ol | ows:

(a) All Awos-format messages originating from AWOS sites shal | be
distributedto Nasusers (cf 3.1.4.2.1.3.1).

(b) SAO-format messages Or i gi nati ng from AWOS Si t €S shall be distributed
to NAS users (cf 3.1.4.2.1.3.2).

3.1.4.2.1.2 SAO conversion.rpacessine, MWNS=Eorrat messages Of i gi nati ng from
nonfederal AWOS Si t €S shall be converted to SAO format for distribution.

3.1.4.2.1.2.1 Check date/time accuracy. ™e value of the date/time field of
each AWOS incaming message shall be checked for agreement with ADAS time to a
tolerance of plus or mnus 1 minute. Failure of this check shall cause an
alarm to be sent to the ADAS system console and the occurrence to be logged in
the SystemEvent Log. The original nessage shall be passed on to subsequent
processi ng, as below.

3.1.4.2.1.2.2 Special generation. ADAS shall evaluate data from each
AWOS/ASOS to determine whether or not any predefined conditions! equi ringthe
generation of a special message exist: If so, ADAS generates an SP, RS 0Or USP
weat her message for transm ssion to wMscR. The fol | owing conditions shall
require generation of such reports:

16
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_3.1.4.2_.1.2.2.;6Thunderstorm A thunderstomm begins, ends, or increases in
intensity(T to ™).
3.1.4.2.1.2.2.7Precipitation. Precipitation of one of the follow ng types
begi ns, ends, or (except for hail) changes intensity:

(a) Rail

(b) Freezing precipitation
(c) I ce pellets.
3.1.4.2.1.2.2.8 Runway Vi sual Range (RVR). The highest value reportedf or

the designated RVR rurway during the preceding 10 minutes decreases to 2400
feet or below, or, if bel ow, increasesto equal or exceed 2400 feet.

3.1.4.2.1.2.2.9 Pressure jump. Arise in pressure occurs at a rate exceeding
0.005 i nches of mercury (inHg) per minute and:

(a) Theriseis at |east 0.02 inHg.

(b) The pressure for 20 mnutes or more follow ng the beginning of the
jump remains at least 0.02 inHg higher than at the begimning.

(c) The beginning of the jump is distinctly separated from the beginning
of any preceding jump by at least 20 minutes.

3.1.4.2.1.2.2.10 Resurption Of Sservice. A message from a particular weather
observing site arrives after an elapsed down time that either exceeds 10
minutes or has caused encoding of a schedul edhour|y (SA) observation from
that site to be missed.

3.1.4.2.1.2.2.11 Urgent Specials. A tornado, water spout, or funnel cloud
has been identified by a qualified cbserver at the AWwos operator-, and
identifiedinthe AWOS message. |n this case the nmessage generated shall be
coded as Usp.

3.1.4.2.1.2.3 NWS dat a processing The NWS data processing subfunction shal |
permt ADAS to process surface weather data for up to 137 sites per mnute in
order to generate additional weather products for inclusion in the sao
messages destined for the NwS. Sonme of these products comprise the "additive
data groups" (cf FMH-1, Tabl e A2-2.)

3.1.4.2.1.2.3.1 Addi.tine data group. The specific "additive data group"
parameters to be processed by ADAS shall be:

a) 3-hour pressure tendency reported on a 3-hour cycle starting at 0000
P y rep
Coordinated Universal Ti ne (UIC).
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3.1.4.2.1.3.28A0-format di Ssem nati on. The di ssem nation of both "pass-
thru" and ADAS—generated SAO-format messages shall be as follows:

(a) ADASshall send SA messages once per hour at astatically
configurable time each hour.

(b) anAas shal | send special (RS, SP, or USP) nessages as they occur.

(¢) On resumption of the WMSCR connection, ADAS shal | send up to 3 hours
of queued messages that were scheduled but not transmitted because of
theinterruption of connection.

3.1.4.2.1.3.3Elapsed t i e constraint. The elapsed time between input of a
nessage from an originating siteand output of the resultant weather data
product shall not exceed:

(a) 5 seconds for SAO-format special messages

(b) 10 seconds f or Sao-format record observation nmessages and AWOS—format
messages.

where elapsed tine is neasured between input to the application |ayer (Iso
layer 7) at the external input interface and out put from the application |ayer
at the externalout put i nterface.

3.1.4.2.1.3.4 Output priority. Qutput of messages from the weather Data
Processi ngFunction to the CommnicationsFunction shall proceed according to
he fol | owi ng descending order of priority:

(a) Urgent specials

—

(b) Special s
(c) SAO record obser vat i ons and AWOS-format messages
(d) Queued sAO-format messages.

3.1.4.2.1.3.5 SAO messadge archival . All sAO-format messages processed by
ADAS shal | be archived for up to 15 days.

3.1.4.2.2 Mai nt enance processingsubf uncti on.

(a) The ADAS shall include a Maintenance processing subfunction or
subsyst emi n support of the MPS collocated at the ACF.

(b) ADAS/MPS | nt er f acecharact eri sti cs shall be in accordance with
NAS-IR-51030002.
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3.1.4.2.2.1 Mai_ nt enance subsystem processing cycle.

(a) The Mintenance subsystemf uncti ons shall be performed within each
1-minute data processing cycl e of t he ADAS Operational St at e.

(b) The ADAS desi gnshal | ensure that execution of Maintenance subsystem
functions be performed in a nonintrusive manner with respect to the
ADAS m SSI on.

3.1.4.2.2.2 Maintenance functions of Specialist interface.

(a) Maintenance subsystem functions shall be performed through a
combination of automatic control and speci al i st commands.

(b) The Specialist Interface Function (cf 3.1.4.3.2.2.6) in concert W th
the ADAS System Console (ASC) shall provide local access for a
specialist to those Maintenance subsystem functions which require
parameter display, data point reset, alarm disabling/enabling,
equipment certification, and di agnostic testing.

3.1.4.2.2.3 Mai nt enance functional characteristics. The ADAS Maintenance
subsystem shall meet thef ol | owi ngf unct i onal requirements.

3.1.4.2.2.3.1 Subsystem St at Us and performance monitoring. The ADAS
Mai ntenance subsystemshal | automatically and continually obtain status and
performance data from critical hardware and software elements of the ADAS.

3.1.4.2.2.3.2 Real -tine nonitoring.

(a) The ADAS Maintenance subsystem shall monitor the ADAS status and
performance and exchange maintenance messages with the MPS
communications interface under real-time control of the System
Control Function(cf3.1.4.3.1.1.2.2.3).

(b) Monitoring shall proceed in a manner that does not impede performance
of the ADAS missions.

3.1.4.2.2.3.3 Moni t or ed partitions. For the purpose of performance and
statusnonitoring, the Maintenance subsystem shal| partition ADas into
critical hardware and software reporting groups, hereafter referred to as
Iogical Units (IUs).

3.1.4.2.2.3.3.1 ADAS Iogical UnitS. The Maintenance subsystem shall monitor,
at a minimm, t he fol | owm ng ADAS Iogical Units:

(a) Time Management

(b) Operating System
22
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separate processors ar € implemented, and one St at us DP for each communications
channel and associated logicali nterface(s)of each processor. |n addition,
software (protocol) performance DPs W th alarm generation based on error
severity, rates of occurrence, or recoverability shall be associated with the

following logicali nterfaces:
(a) n AWOS, n an adaptable mmber fram 1 to 137
(b) 1 RWP
(c) 1 wcp
(d)
(e)

(£)

3.1.4.2.2.3.3.2.4 Peripheral devices. DpPs related to the perfornmance of
hardware peripherals shal | generate alarms based on error severity, ! at es of
occurrence, or recoverability appropriate to each configured peri pheral

devi ce.

=

WMSCR

MPS

e

CTS.

3.1.4.2.2.3.3.2.55t at US.  DPs related to the status of overall system
operation shall inclTude at |east the following:

(a) System State

(b) System Mode

(c) Startup/recovery node: Vrmor cold for most recent system
initialization

(d) IUstatus: Presence Or absence of alarm conditions in the respective
1U reporting groups

(e) Configuration: current configuration/statusOf external interfaces

(£) Maintenance subsystemresets: Record of |ast Maintenance subsystem
initialization

(9) Speci a{ist status:  Togged on, |ogged off by command, logged of f by
t1meout.

3.1.4.2.2.3.4Maintenance data. The ADAS Maintenance subsyst engal |
maintain local datafor its exclusiveuse.
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logon screen to the ASC at the known St at e of t he system when storage and time
initializationis complete (cf 3.1.4.3.2).

(a)

(b)

(c)

The control functionshal | permit a configurable i nterval of timein
which to logon to ADAS.

If this time period elapses without a logon, Initialization State
procedures shal | continue automatical ly.

I'f logged on, a specialist shall have the capability to complete or
nodi fg configuration data, or provide manual overrides to data
already initialized.

3.1.4.3.1.1.1.2Initialization comuni cati onscontrol. The communications
function shall be controlled by status and adaptation data.

(a)

(b)

(c)

(@)

The control function shall direct initialization and starting of the
CTs i nterface component Of t he Cammunications f unction.

I nitial CTSinput shall be used to initialize the ADAS system
time/date with uTCc time (cf 3.1.4.3.1.1.4).

Fol [ owi ng specialist interface activity, if any, the control function
shal | automatically start the remaini nents of the
cammunications i nterface function, leading tothe initialization and
95?:abflishment of all remaining required internal and external
I'nterfaces.

The ADAS shal | detect failures in any of the interfaces andperform
requiredf ai | ur e procedures, asdi scussed in the failure scenarios
for externmal systens in 3.1.4.3.1.2 and 3.1.4.3.1.3.

3.1.4.3.1.1.2 Operational St at € procedures.

(a) on entry to the ApAas Oper ati onal State, the automatic control

(®)

(©

functionshal | si gnal the State Change message processor component of
t he Maintenance processing subfunction to enqueuea State Change
message to the MPSi nt er f aceout put component of the Communications

subfunction.

The automatic control function shall enable the ADAS specialist
control i nterface | og on function for the Qperational State (cf
3.1.4.3.2).

During each mnute of operational State execution, the control
function shall guide Apas through the followng four phases of

activity:
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Aﬁi ng shall be determined from the point of i niti al receipt at

t he AwWos 1So/0ST application |ayer input interface of the ol dest

gtifnfute—by—minute weather product data in a given output queue
uffer.

3.1.4.3.1.1.2.2 Operational processingcontrol. Autamatic operation of the
processi ngfunction shall be controlled by system time,St at us, andadapt ati on

dat a.

3.1.4.3.1.1.2.2.1 M ssion preparation processingcontrol. M ssion
preparation shall be enabled by the control function as it determnes that a

new one-mnute mssion cycle has begun.

() If either the mssion or completion phases of the most recent cycle
is still active at this point,. the control function shall direct
termnation of the mssion ?hase (if active) and defer new cycle
preparation processing until the current cycl e completion phase has
execut ed and terminated.

3.1.4.3.1.1.2.2.2 \\éat her dat a processingcontrol. Weather data processing
shall be demand—-driven by the receipt of AWOS products.

3.1.4.3.1.1.2.2.3 Mai nt enance synchronous processingcontrol. Mi ntenance
subsystem Erooessmg shall take place during a known state of the syst emand
therefore be enabl ed by the control function on the detection of the mission-

conpl ete condition.

(a) The cycle mssion phase shall be determined to be conplete at the
point when the last required message buffer for downstream nodes has
been delivered to the commmications f unction for out put.

(b) Mai nt enance processing shall continue until all unscheduled messages
for the MPS (cf 3.1.4.2.2) have been fornulated and delivered to ?he
MPS comuni cations interface.

3.1.4.3.1.1.2.2.4 Checkm nt processing control. Checkpoint processing shall
capture a known St at e of t he system and therefore be enabled by the contr ol
function on the conpletion of Mintenance subsystem processing.

3.1.4.3.1.1.2.2.5 Confiquration change processingcontrol. Configuration
change processing shall be implemented so as not to interfere with normal

automatic N SSi on processi ng.

3.1.4.3.1.1.3 Shut down st at e procedures. Automatic operati on of thes Shutdown
State procedures shall be controlled by St at usS and adaptation data.

a) On entering the Shutdown State, the control functionshal | signal the
’ g
State Change message processor component of the Maintenance subsystem
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processing subfunction to enqueue a State Change nessage to the Mps
interface output component of the Communications subfunction.

(b) The control function shall direct the automatic, orderly
di sconnection, deinitialization, and cl osure of the ADASSYStem
external and internal interfaces and data stores.

(c) Ther e shall be no Specialist control interface during the Shutdown
state.

3.1.4.3.1.1.3.1 Shut down _conmmuni cati onScontrol. The commnicationsfuncti on
shall be controlled by St at us and adaptation data.

() The commmications function shall be enabled by the control function
for the deactivation of all active external interfaces.

(b) The AnAs shal | automatically detect failures in any interface and
perform required event logging procedures.

(c) Failure retry and recovery procedureS shall not be undertaken in the
shutdown state.

3.1.4.3.1.1.3.2 Shut down processing control. The processing function shall
not be enabled during the Shutdown State.

3.1.4.3.1.1.4 Ti e _managenent and control. The management and control of
time within the ADAS system shall meet the following requirements:

(a) CTS data shall be the UIC time reference standard for ADAS.

(b) The crs interface shall be initialized and started during anas
Initialization State processing(cf3.1.4.3.1.1.1.2).

(c) Initial crs urc tine/date data shall be utilized to establish the
system tine.

(d) Fé&synchronization and observation of systemtime drift shall be
performed at periodici nterval sthereafter.

(e) Systemtinme shall be maintained within plus or mnus one second of
UTC while the CTS signal is available to the ADAS.

Failure processing scenarios for tinme-related failures are discuss& in
3.1.4.3.1.2.6.

3.1.4.3.1.2 Fail ure operation. The requirements pertaining to automatic
control of Apas failure operation and report- shall be governed by the
requirement that Apas operate nornmally as an unattended system(cf 3.1.4.3.1),
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wi th human speci al i st intervention representing no nore than a contingent

option.

(a) The ADAS shall report state cha::?es and all Maintenance data point
alarms t 0 t he MPS (cf 3.1.4.2.2) during the Operational State.

(b) Al failures and exceptions involving eit her hardware or sof t ware
shal | be reported to the system event log control subfunction (cf
3.1.4.3.1.3).

(c) The event log subfunction shall undertakei Medi at efail urereporting
procedures on the ASC whenever the Syst eml s currently attended by a
| ogged-in ADAS speci al i st.

(@) The continued failure of acritical systemcomponent beyond a
reasonable limit on retry/restarteffortsshall lead tot he system
failure condition and the automatic transition to the Shutdown State
from either the Initialization State or the Qperational State.

(e) Reasonable limits on retry/restart efforts specific to individual
components shal | be determined on i npl ement ati on.

3.1.4.3.1.2.150f twarefailure. A critical software activity is one required

for the operation of the communications,processing, and controlfuncti ons.

(a)

The AIMS automatic control function shall monitor the operation of
all critical software activities and detect the operational failure
of any such activity.

(b) The Apas shal | inediately and automatically attenpt to apply
appropriat e retry/restart al gorithns to the failed el enent.
(c) Continued failure of the critical activity shall lead to a system
failure condition and the automatic transition to the shutdowm State.
(d) Software failures detected while within the Shutdown State shall not
be treated recursively.
3.1.4.3.1.2.2 Hardwarefailure. Hardwarefailure shall be automatically

detected and appropriate automated action taken by the surviving equipment to
retry/restart the fail ed equipment.

3.1.4.3.1.2.2.1 Critical eoquipment. The ADAS critical equipment shal l
consist of the Central Processing Unit (CPU), t he communicationsequi pnent
supporting the required external intertaces, and the fixed volatile and
nonvol atile storage.

34



FAA-E-2804
Mar ch 24, 1988

wi th human speci al i st intervention representing no nore than a contingent

option.

(a) The ADAS shall report state cha::?es and all Maintenance data point
alarms t 0 t he MPS (cf 3.1.4.2.2) during the Operational State.

(b) Al failures and exceptions involving eit her hardware or sof t ware
shal | be reported to the system event log control subfunction (cf
3.1.4.3.1.3).

(c) The event log subfunction shall undertakei Medi at efail urereporting
procedures on the ASC whenever the Syst eml s currently attended by a
| ogged-in ADAS speci al i st.

(@) The continued failure of acritical systemcomponent beyond a
reasonable limit on retry/restarteffortsshall lead tot he system
failure condition and the automatic transition to the Shutdown State
from either the Initialization State or the Qperational State.

(e) Reasonable limits on retry/restart efforts specific to individual
components shal | be determined on i npl ement ati on.

3.1.4.3.1.2.150f twarefailure. A critical software activity is one required

for the operation of the communications,processing, and controlfuncti ons.

(a)

The AIMS automatic control function shall monitor the operation of
all critical software activities and detect the operational failure
of any such activity.

(b) The Apas shal | inediately and automatically attenpt to apply
appropriat e retry/restart al gorithns to the failed el enent.
(c) Continued failure of the critical activity shall lead to a system
failure condition and the automatic transition to the shutdowm State.
(d) Software failures detected while within the Shutdown State shall not
be treated recursively.
3.1.4.3.1.2.2 Hardwarefailure. Hardwarefailure shall be automatically

detected and appropriate automated action taken by the surviving equipment to
retry/restart the fail ed equipment.

3.1.4.3.1.2.2.1 Critical eoquipment. The ADAS critical equipment shal l
consist of the Central Processing Unit (CPU), t he communicationsequi pnent
supporting the required external intertaces, and the fixed volatile and
nonvol atile storage.

34



FAA-E-2804
Mar ch 24, 1988

theinitial fail ureof any adaptive data due to nonexistence,
corruption, et C.

(o) If the failure state of this data remains unmodified by anz
specialist intervention, a systemfailure condition shall be caused
with execution automatically passing to the Shutdown State.

3.1.4.3.1.2.5 Failure of interfacing systems. The ADAS shal | react to an
interface failure in a manner consistent wiid the interface type as defined
below.

3.1.4.3.1.2.5.1crsfailure. The failure of the CTS shall cause the ADAS to
gener at ea noncritical event notification to the event log control f uncti on
(cf 3.1.4.3.1.3),to mark the appropriate software status registers (cf
3.1.3.2),and t0 continue processing activities with systemtine derived from
any appropriate internal design feature.

3.1.4.3.1.2.5.2 Awos fai l ure.

() The failure of any site or combination of sites shall cause the Apas
to generate a noncritical event notification to t he event log control
function (cf 3.1.4.3.1.3), Wi th appropriate interface status recorded
(cf 3.1.3.2).

(b) All failed sites shall continue to be polled at the normal i nt erval
unl essexplicitly deconfigured by an ADASSpeci al i st.

3.1.4.3.1.2.5.3wMscR fai l ure.

(a) The failure of the WMSCR shall cause the ADAS to retain WMSCR data
for up to 3 hours for eventual transmission to a restored WMSCR.

(b) The ADAS shall attempt to restore ADAS/WMSCR service.

(c) The ADAS shall generate a noncritical event notification to the event
log control function (cf 3.1.4.3.1.3),With appropriate interface
st at US recorded (cf 3.1.3.2).

3.1.4.3.1.2.5.4 Rwp failure.

(3 Thefailure of a RWP shal| generate a noncritical event notification
to the event | og control function (cf 3.1.4.3.1.3), With appropriate
Interface status recorded (cf 3.1.3.2).

(b) The ADAS shall attempt t 0 rest ore service for the af f ect ed ADAS/RWP
i nterface.

3.1.4.3.1.2.5.5wcpfailure.
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(a) The failure of a wcp shall generate a noncritical event notification
to the event | 0og control function (cf 3.1.4.3.1.3), wWith appropriate
I nterface status recorded (cf 3.1.3.2).

(b) The ADAS shall attempt to restore Servi ce for the affected ADAS/WCP
i nterface.

3.1.4.3.1.2.5.6 Mps fail ure.

(a The failure of the Mps shal| generate a noncritical event _
notification to the event log control function (cf 3.1.4.3.1.3), wWith
appropriate interface status recorded (cf 3.1.3.2).

(b) The ADAS shall attempt to restore Servi ce for the ADAS/MPS | nt er f ace.

3.1.4.3.1.2.6S5ervicerestorati on. The ADAS shall automatically begin

orderly resumption of operation follow ng restoration of power. The following
four Initialization State functions shall be perforned:

(a) Status of nonvolatile data stores shall be determined.

(b) Valid, un-aged system checkpoint data shall nodify the initialization
scenario from Cold Start to Warm Start.

(c) All internal interfaces shall be reinitialized.
(d) All external interface connections shall be reestablished.

3.1.4.3.1.3 System event logging f UNCti on. The ADAS shall have an event
recording and di spl ay capability wth the fol | ow ng requirements:

(a) All ADAS processing modules shall issue notices to the system event
logging function describing significant events,t heirinportance, and
the time of occurrence.

(b) The ADAS shal | record all events to a system event log.

(c) ALl critical or failure events (cf 3.1.4.3.1.3.3) shal | al so be
enqueued t 0 the systemprinter output function.

(d) Wien the systemis currently attended by a logged-in ADAS sFeci alist,
critical and failure event notifications shall also be displayed on
the ASC screen (cf 3.1.4.3.2.1.7).

(e) Event log coverage shall include at least the most recent 24 hours of
operation.
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ADUs, received over any external interface, as well asany error notifications
from commmicating interfaces related to erroneous messagespreviously
generated by ADAS, with the following requirements:

(a) The ADAS shall record all erroneous messages to a system erroneous
message (error) | 0g.

(b) The recording of any erroneous message in the error log shall be
accompanied by a noncritical event notification in the event |og (cf
3.1.4.3.1.3).

(c) Error log coverage shall include at least the most recent 24 hours of
operation.

(d) Once every 24 hours the current working error log shall be placed in
archive in the place of any existing log archive, and a new working
error log created.

(e) The error log item shall consist of at least thefollowingfi el ds:

1) Erroneous message nunber (cyclical code identifying the error)

2) Message date/time

3) Associated event mumber from the event | og

4) Errorcode

5) Contents of erronecus nessage.
3.1.4.3.1.4.1 Erroneous messade number. The ADAS shal | mmber cyclically
each erroneous message, with the message number automatically reset once every
24 hours when the working log is archived.
3.1.4.3.1.4.2Messace date/time. The ADAS shall append automatically the
current date and time to each erroneous message, with the date consi sti ng of
the current year (if present in the CTS message), month, and day, and the time

consisting of the hour, minute,and second that the message was I ecei vedat
t he ADAS TSO/0ST application | ayer.

3.1.4.3.1.4.3 Associ ated event number. The ADAS shal | append the associ at ed
noncritical event notificationnunber (ef 3.1.4.3.1.3.1).

3.1.4.3.1.4.4 Error code. The ADAS shall record the associated nessageerr or
code, if any.

3.1.4.3.1.4.5 Content s of erroneous message. The ADAS shal |l record the
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contents of the erroneous messageas abyt e- by- byt e image without regard to
i mediate printability.

3.1.4.3.2 ADAS specialist control interface. This section defines the
functional characteristics of the apas System Consol e (Asc) speci al i st
interface and the ADASspecialist control functionsandoper ati onal

requirements.

3.1.4.3.2.1 Ceneral interface characteristics. The Apas shal| have one asc
as a control position for an ADAS specialist as fol | ows:

(a) The ADAS control position shall be capabl e of performing all defined
command functions; however, t hese shal | be security-restricted (cf
3.1.4.3.2.1.3).

(b) The ASC shall consist of a video control terminal, keyboard, and an
associated hard-copy printer.

(c) The video control terminal shal | provide capabilities for interactive
conversation with the apas Specialist and for full-screen editing.

3.1.4.3.2.1.1 Specialist control. Speci al i st control functions shall be
avai | abl e during the execution of Apas application software during either the
Initialization State or the Cperational State.

(8 Initialization State control functions shall be perforned with the
fol | owi ng options or constraints:

1) The specialist log on screen shall be presented only for a
adaptable interval of time. [|f no successful log on is performed
within this time, execution shall automatically pass to normal
Initializati onprocedures under automatic control.

2) 'The Start ADAS cammand Shal |l be a specialist control option (cf
3.1.4.3.2.2.1.1).

(b) Oper ati onal state control functions shall be performed with the
fol lowng options or constraints:

1) The Iogout command (cf 3.1.4.3.2.2.1.3)shall be a speciali st
control option.

2) Certain specialist cammands shall be identified in the design as
"intrusive", consi sting of those (re)configuration or adaptati on
change cammands available during the OperationalSt at ewhose
immediate, uncoordinated execution could interfere destructively
W th on-goi ng automatic m SSion executi on. Design shall ensure
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t hat i ntrusi ve commands are executed by the system in such a
manner as hot to interfere with mission processing.

3) Specialist control of active data (the sao message archive and
t hesyst enl 0gs) shall not interfere with normalaut omati c

Oper at i onal state usage of such data;in case of conflict,t he
| atter procedures shal | take priority.

(c) There shall be no ADAS specialist control permitted during the
shut down state.

3.1.4.3.2.1.2 Commandsynt ax.

(a) The ADAS control commands shall have a consistency of syntax and
shal | be oriented toward ease of operation.

(b) Specialist keyboard activities shall be memu-driven to the | evel
where parameter value entry is required.

(c) The interface shall have a Hel p function (structured referencing to

user control syntax and context-sensitive commaé&descriptions)
availabl e at all times.

3.1.4.3.2.1.3 ADAS security. Security features shallincl ude the fol | ow ng:

(a) The ADAS shall restrict its command capabilities by asecurity
feature, with at least two | evels of privilege:

1) System Manager (al | functions).
2) ADAS Speci al i st (nonsecurity functions only).

(b) All users shall be required to execute a log-on procedure, I equi ri ng
the entry of a user token/name and (unechoed) password.

(c) The assigmment of tokens and passwords by a system manager shall be
the only security function.

(d) A configqurable timeout parameter shall be applied against the current
field-terminating keystroke throughout interface processing. As the
result of such a keyboard timeout:

1) The user shall be automatically logged out, and:

2) Control shall be returned to the log on procedure ((Qperational
State) or the automatic control function (Initialization State).
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4) Select output Devi ce.

(b) System_Confiquration Contr ol

(c)

5) Adaptive Environment Data Configuration.
6) Modi fy Adaptive Envirormental dat a.

7) Adapt i ve Parameter Data Confi gurati on.
8) Modify Adapti ve Parameter dat a.

Security Control

9) Maintain usernames and passwords.

(d) Archi val Data control

(e)

10) Mui nt ai n/ di spl ay sao-formatted ar chi val dat a.

System Event Iog Control

11) Maintain/display ADAS event log data.

12) Maintain/display ADAS error log data.

(£f) Maintenance Control

13) Enabl e/ di sabl e Maintenance data points.
14) Reset Mai nt enance data points.
15) Di spl ay Muintenance data poi nt values/status.

16) Enter/ di spl ay ADAS Mai nt enance |o0g data.

(g) Test Data Control

17) Control 1DD test message.
18) Control MPS test message.

19) Control AWOS test message.

(h) Commnications and Ecuipment St at us Display

20) Display status of A interfaces.
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(b) Addi tional options shall include at least the Systenprinter.

(c) Wien set by the speci al i st, thedevice selection shall remain in
effect until changed or reinitialized.

3.1.4.3.2.2.2 System confiquration control. The Apas shall provide for the

definition of systemconfiguration. These commands allow the ADAS specialist
to enter or modify adaptive data.

3.1.4.3.2.2.2.1 Adapti ve environnent data.

3.1.4.3.2.2.2.1.1 Adaptive enviromment data definiti on. This data shall
consist of al| ADAS adaptation and configuration data in principle uniqueto a
given ADAS i nstal | ation. An ADASspecialist shall have thecapabilityto
nodi fy the described parameters in volatile storage during the current Apas
operational session (cf 3.1.4.3.2.2.2.1.3),including at | east the follow ng:

(a) Communications adaptation data: Configuration data specific to
required ADAS external interfaces describing the identity of
communicating nodes and operating parameters associated with each
camunicationsi nt er f ace, including product delivery schedules where
appropri at e. Required maintenance susbsystem data point class
membership shall be derived from this data.

(b) aWos site adaptation data: For each configured site within (a), site
identifier and tyPe codes, SAO nessage production status, |atitude,

longi tude, local landing mnine and other local critical weather
adaptation data.

(c) ADAS site adaptation data: Datarelated specifically to ADAS/ACF.

3.1.4.3.2.2.2.1.2 Adaptive enviromment dat a confiquration. The ADAS shall
provide the capability for the specialist to define, display, and modify the
environmental paraneters specific to a given Apas installation.

(a) This capability shall include definition of new circuits (both
physical circuits and NADIN PsN virtual circuits), deletion of
existing circuits, and nodification of existing circuits.

(b) The speci al i st shall have the capability to view, enter, nodify and
delete any or all data as appropriate.

(c) The amas shall automatically detect the failure of this data
(nonexi st ence, corruption, incompleteness)duringthe Initialization
State, and may not proceed with initialization or enter the
Operational State while such a failure status obtains.
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3.1.4.3.2.2.2.1.3 Adaptive environmental dat a nodi fi cati on. The apas shal |
g)royide commands to modify ADAS adaptive envirornmental data on a temporary
asl s.

(a) Such nodifications shall not be permanently recorded, and shal | be
effective for the current ADAS execution session only.

(b) These commands shal | permit the specialist to control the operational
status of each system interface. An interface may be set to
deconfigured 0Or reconfigured status.

(c) This function shall permit the manual override of the automatic
determination of acircuit status. The transition from operational
to nonoperational status shall permt the completion of |ink,
network, and transport | ayer procedures on the circuit.

(@) The specialist shall have the capability to view and perform
temporary modifications (enter, change, and/or delete)to any or all
data as appropriate.

(e) Design shall ensure that execution of specified modifications shall
not interfere with normal ADAS m ssion processing during the
Qperational State.

3.1.4.3.2.2.2.2 Adapt i ve parameter dat a.

3.1.4.3.2.2.2.2.1 Adapt i ve parameter data definition. This data shall
consist of all ADas adaptation and configuration data in principle identical
for any and al | ADAS installations. aAn ADAS specialist shall have t he
capability to modify the described parameters on a temporary basis ing the
ckLlJrrfer?t| "ADAS oper at'i onal session (cf 3.1.4.3.2.2.2.2.3), including at east
the follow ng:

(a) Processing schedule and timing parameters.
(b) Storage sizing and queue bl ocking paraneters.
(c) Data aging and processing timeout parameters.

(@ Citical weather detection paraneters and threshol ds used for ali
AWOS sites.

(e) Mai ntenance subsystem data point alarm thresholds and processing
parameters.

Parameters required for operation of the specialist interface control function
shal | have nominal defaults within ADASSOf t ware.
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3.1.4.3.2.2.2.2.2 Adapt i ve parameter dat a confiquration. The ADAS shall
provide the capability for the specialist to define, display, and nodify the

control and processing parameters generic to all ApAs i nstallations.

(a) The specialist shall have the capability to view, enter, nodify, and
delete any or all data as appropriate.

(v) The Apas shal | automatically detect the failure of this data
(nonexi st ence, corruption, incompleteness)duringthe Initialization
State, and may not proceed with initialization or enter the
Operational State while such a failure status obtains.

3.1.4.3.2.2.2.2.3 Adaptive parameter dat a nodi fi cati on. The apas shal |
provi de commands to nodify adaptive parameter data on a tenporary basis.

(a) Such modifications shal | & be permanently recorded, and shall be
effective for the current ADAS execution session only, or until
further nodifications are effected.

(b) The specialist shall have the capability to view and perform
temporary nodifications (enter, change, and/or delete) to any or all
data as appropriate.

(c) Design shall ensure that execution of specified changes shall not
|Snterfere with normal ADAS mission processing during the Qperational
tate.

3.1.4.3.2.2.3 Username/Password control. The ADAS shal | provi de commands to
di spl ay, add, del ete, or modify ADAS user/password securit ydat a.

(a) This command capability shall be restricted to a system manager by
security procedures (cf 3.1.4.3.2.1.3).

(b) Prior to the creation of any local personnel authorizations by a
system manager, securitydat ashall consist only of asStandardi zed
username f Or a manager, W t h an associated nominal and modifiable
password.

(c) A manager shall have the capability to view, enter, modify, and
del ete any or all usernames and passwords as appropriate, with the
constraint that the manager shall never be deleted as a user (t he
manager's password shal | be nodifiable).

(c) The ADAS shal | automatically detect the failure of this data
(nonexi stence, corruption, incompleteness)duringthelnitialization
State, and may not proceed with initialization or enter the
Oper at i onal state while such afailure status obtains.
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delete any or all data as appropriate.

(v) The Apas shal | automatically detect the failure of this data
(nonexi st ence, corruption, incompleteness)duringthe Initialization
State, and may not proceed with initialization or enter the
Operational State while such a failure status obtains.

3.1.4.3.2.2.2.2.3 Adaptive parameter dat a nodi fi cati on. The apas shal |
provi de commands to nodify adaptive parameter data on a tenporary basis.

(a) Such modifications shal | & be permanently recorded, and shall be
effective for the current ADAS execution session only, or until
further nodifications are effected.

(b) The specialist shall have the capability to view and perform
temporary nodifications (enter, change, and/or delete) to any or all
data as appropriate.

(c) Design shall ensure that execution of specified changes shall not
|Snterfere with normal ADAS mission processing during the Qperational
tate.

3.1.4.3.2.2.3 Username/Password control. The ADAS shal | provi de commands to
di spl ay, add, del ete, or modify ADAS user/password securit ydat a.

(a) This command capability shall be restricted to a system manager by
security procedures (cf 3.1.4.3.2.1.3).

(b) Prior to the creation of any local personnel authorizations by a
system manager, securitydat ashall consist only of asStandardi zed
username f Or a manager, W t h an associated nominal and modifiable
password.

(c) A manager shall have the capability to view, enter, modify, and
del ete any or all usernames and passwords as appropriate, with the
constraint that the manager shall never be deleted as a user (t he
manager's password shal | be nodifiable).

(c) The ADAS shal | automatically detect the failure of this data
(nonexi stence, corruption, incompleteness)duringthelnitialization
State, and may not proceed with initialization or enter the
Oper at i onal state while such afailure status obtains.
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parameters and any or all existing data, ba logs to movable
nonvol atile storage, and initialize the error [og system

(@ Initialization of the error log systemshall be destructive and
requi re doubl e confirmation.

(e) ILogcontrolfeatures shall not interfere with the aut onatic
performance of error logging.

3.1.4.3.2.2.6 Mai nt enance control. The ADAS shal | provide for the
performance of Mintenance-related control activities by the AIMS specialist.

3.1.4.3.2.2.6.1 Enabl e/ di sabl e Mai nt enance data mints.

(a) The apas shal | provi de commands that will pernmit enabling or
di sabl i ngof any or all Maintenance data point alarm capabilities.

(b) Data point alarm enabl e/ disable shall be available individually, by
logical unit, or collectively.

3.1.4.3.2.2.6.2 Reset Maintenance dat a points.

(a) The ADAS shal | provide commands that will permt the reset of any or
all Maintenance data point data.

(b) Data point reset shall be available individually, by logical unit, or
collectively.

(c) Reset of any data point shall clear the current data point value and
alarmstatus toinitialization values, with associ at ed reset time-

stamping.

(d) If a reset data point is currently alarmed, r eset shal |l cause a
return-to-normal al armnessage to be formatted (cf NAS-TR-51030002)
?nd enqueued to the MPS output component of the Communications
unction.

3.1.4.3.2.2.6.3 Maint enance data nmnt display. The apas shal | provide
<d:oxmnarxis to permt the display of the current data associated with Maintenance
ata points.

(a) Data display shall be available by individual data point, by |ogical
unit, or collectively.

(b) For any data point, data displayed shall include current data point

val ue, al arnt hreshol ds, current and past alarm status, al ar menabl e
st at us, and time of last reset.
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3.1.4.3.2.2.6.4 Maintenance data control. The ADAS shall provide commands to
permit a specialist to enter maintenance data records (cf 3.1.4.2.2),
recording specialist activities related to preventive and corrective
maintenance, certificati on procedures, et C.

(a) Prompting shall guide the user through the set of allowable
maintenance data entries.

(b) Maintenance data formatting procedures shall be performed
automatically,i ncl udi ng entry time/date st anpi ng
(cf NAS-IR-51030002).

(c) Addi tional commands shal| support the display of all or any portion
of the maintenance data report.

(d) The ADAS shall provide t hecapability for specifying a time range or
record type for display.

(e) The specialist shall have the capability to view both maintenance

data status ters and any or all existing data, backup .
mai'nt enance data to movable nonvolatile storage, and initialize the
maintenance dat a syst em

(£) Initialization of the maintenance data system shall be destructive
and requi re doubl e confirmation.

3.1.4.3.2.2.7 Interface test nessages. The Apas shal | provide commands to
permit a specialist to fornulate and enqueue test messages for specific
external interfaces.

3.1.4.3.2.2.7.1 1DD t est messages. The Apas shal | provi de commands to permit
a specialist toformulate and ue an IDD test message to the AwosOut put
camponent 0f t he Commnications Functi on.

3.1.4.3.2.2.7.2 MPS t est messages. The ADAS shal | provi de commands to permit
a specialist to fornulate and encqueue an MpS test nessage to the Mps out put

component Of t he Commnications Function.

3.1.4.3.2.2.7.3 AWOS t est messages. The aDAs shal | provi de commands t 0
permt aspeciallst toformilate and enqueue an AWOS test message to the AWOS
out put component of t he Communications Functi on.

3.1.4.3.2.2.8 Commnications and equipment St at Us display. The apas shal |
provi de conmands T0 permit the display of the current status of all nominally
configured systemmacrostates and mcrostates (cf 3.1.3.2).

(a) Status shall include reports for all nominal interfaces, whether or
not session-deconfigured (cf 3.1.4.3.2.2.2.1.3).

50



(o)

FAA-E~2804
March 24, 1988

Status registers shall be displayabl e collectively, by category, or
i ndi vidual l'y.

3.1.4.3.3 Performance redquirements.

3.1.4.3.3.1 Processi ng performance requirements. All components of ADAS
processing initiated as part of the one-mnute mssion cycle shall be

campleted within that minute.

3.1.4.3.3.1.1 \Waat her, nessage processing. Each configured awos site shall be
pol | edfor current weather messages once per minute during the ADAS
Qperational State.

3.1.4.3.3.1.1.1 \at her messadge processingintervals. Weather message
processing shall be performed at thefol [ ow nginterval s:

(a)

()

(c)

(d)

(e)

(£)

All AWOS format weather messages shall be disseminated each minute to
the collocated RWP and WCP.

Sao format SA and RS messages, Whet herrecei ved from AWOS Sites or
generated by ADAS, shall be disseminated to the WMSCR hourly on a
statically configurable mnute within the hour.

Sao format SP and USP messages, Whet herrecei ved from AWOS Sites or
generad 1'aed by ADAS, shall be disseminated to the WMSCR as they are
produced.

Al | SAO format messages shall be archived as they are produced for a
period of up to 15 days.

buring ani nterrupt in the WMSCR/ADAS communication link, al | sao
format messages shal | be enqueued for a period of 3 hours.

1) On restoration of the link, enqueued data shall be dequeued on a
last-in/first-out priority basis in the order USP, SB/RS, and sa,
and forwarded to the WMSCR.

2) Processing of current SAO messages Shall take priority over
dequeueing of ol d sa0 nessages.

IDD data shall be disseminated to AWOS sites each minute.

3.1.4.3.3.1.1.2 Weather messade processing throughput. Processing of input
weat her messages for forwarding to NAS User (WMSCR, RWP, and WCP) out put
interface componentsshall be constrained asf ol | ows:

(a)

Ti m ngconstraints:
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(c) For commands i dentified in the design as "intrusive" (cf
3.1.4.3.2.1.1): | ess than 30 seconds, 50 percent of the time, and
less than one minute, 95 percent of the time.

3.1.4.3.3.3 Communi cat i onS performance requirements. Performance
requirements f Or ADAS external interfaces shall be as specified in the
relevant ADAS ICDs.

3.1.5 apas functional flow diagram. Refer to Figure 2.

3.1.6 Configuration allocation. To be specified by systemdesign activity.

3.1.7 I nt erf ace requirements.

3.1.7.1 External interfaces.

3.1.7.1.1 Ext ernal systems description. The ADAS receives data from or sends
data to a variety of external sources. The ADAS interface with each of the
external Syst ens shall be in compliance with the requirements set forth in the
respective TRD. A list of all external systensinterfacing with the ADAS is
given below with reference to the respective Interface Requirement Docunents.

(a crs. . . . . . . . . . . . .. .. .. .. . NAS-IR-92020000
(b)) LN . . . . . . . . . . . . . ... .. .. . NAS-TR-21020000
(O)RWP . . . . . . . . . . . . .. .. ...... NAS-IR-25082501
(d) MPS/Automation Subsystems . . . . . . . . . . NAS-IR-51030002
() W™SCR . . . . . . . . . . . . . . . . ... . NAS-IR-25082507
()Wee . . . . . . . . . . . . ... .. ... . NAS-IR-25082503
(9 AWOS . . . . . . . . . . . . . . . . ... . NAS-IC-25083101-01
(h) TE/Digital Interface . . . . . . . . . . . . NAS-TR-44010001
(i) NADIN Packet Mbde Users X.25 . . . . . . . . NAS-TR-43020001

3.1.7.1.2 External interface identification. A staged implementation of the
National Airspace System(Nas) is schedul ed to occur between 1984 and 1995.
ApAs, schedul ed for operation in the early 1990s, will be in service during
the evolution of NAS. ADAS is presumed to operate in two distinct stages:
Transition State, and End State.
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3.1.7.1.2.1Transition State. The Transition State shall be characterized by
the inplenmentation of:

(a) Federal andnonfederal awos
(b) NWS ASOS

(c) DOD AOS

(d) NADIN PSN

(e) WMSCR

(f) FRWP

(9) MPS

(h) WwcP

(i) cTs.

During the Transition State, the Local Comunications Network (IcN) is not in
service: in its place, communication by al | NaAS end processors of ADAS out put
-~ whether collocated at the ACF (RWP, WCP and MPS) Ol external to the ACF
(WMSCR) - - shall be performed using the NADIN PSN.

Figure 6 shows the ADAS external processori Nt erfacesanticipated during the
Transition State. As indicated, ADAS has six direct and three indirect
interfaces. Direct interfaces shall be with CTS, AWOS, ASOS, A0S, NADIN, and
MPS. Indirect interfaces with RWP, WCP, and WMSCR shall be implemented via
NADIN.

3.1.7.1.2.2 End State. 'The End State i s characterized by the inplenmentation
of the NAS ICN at each ACF. The LN shall link ADAS to processors collocated
in the ACFs, ard serve as the gateway to the NADIN PSN. Figure 7 shows the
external processor interfaces to ADAS in the End State.

3.1.7.1.3 Hardware-to-hardware externalinterfaces. ADAS shall have four
external hardware interfaces:

(a) TE/ADAS
(b) NADIN PSN/ADAS
(c) LCN Interface Unit/ADAS

(d) CTS/ADAS.
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Figure 7. ADAS Topology End State Extermal Interface
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unl oadi ng, and setting into position for installation shall not cause damage
to any ADAS component nor deformation to the equipment units.

3.2.1.5 Power requirements. The ADAS shal| operate on one or both of the
FAA-supplied electrical power services available within the host facility.
The power consists of 115 volts +5 percent, 60 Hz +2 percent, single-phase
three-w reservice. Power shall befurnished to the ADASt hr oughi ndi vi dual
circuithreakers. Further distribution and protection against fluctuations
and overload shall be designed within the ADAS in accordance with NEC-NFPA-70
wher e FAA—C-1217 does not apply. ADas power distribution requirements shal |

be:

(a) Each equipment unit shall be provided with a single circuit breaker
for supply-power overload protection, as well as a visible
circuit-breaker indicator.

(b) Each equipment unit shall provide for the distribution of electrical
power within the unit.

(c) All circuit breakers shall be provided with a mechanical shield to
prevent accidental tripping.

(d) Design of the ADAS shall be such that the removal of power from any
component cannot damage any other component.

3.2.1.6 El ectrical grounding/interfacing.

3.2.1.6.1 Grounding and bondi ng. The ADAS system groundi ng and bondi ng shal |
be i n accordance wi th FAA-STD~020. ADAS grounding and bonding shall be
compatible with that of other equipment interfacing with the ADAS.

3.2.1.6.2 El ectrostati c discharge (ESD). Al MSequipment accessible by users
shall be immune to ESD from personnel bearing a static charge.

3.2.1.7 Wre and cabling. ALl amas equipment Wires, cabling |ayout, and
routing shall be in accordance with FAA-STD-020 and the applicable portions Of

NEC~-NFPA-70.

3.2.1.8 Cool i ng.

3.2.1.8.1Internal tenperature. The internal temperature of an operating
ADAS shal | stay within the operating limits of all ADAS components without
requiring special cooling equipment other than forced-air cooling using room
temperatureal r.

3.2.1.8.2 Airflow. Mounted ADAS equipment shall be arranged so that
natural-and-forced-convectionai r f | owi soptim zed.
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3.2.1.9 Security. There shall be no physical security devices required on
ADAS equipment beyond normal ACF access.

3.2.2 Envirommental condi ti ons. The ADAS shall be designed to comply with
t he following envirormental conditions that may be encountered during the
transportation, storage, and operation of the system

3.2.2.1 Natural environment. The ADAS shall be designed for the o ting
and nonoperati ng envirommental conditions listed in Table 1. Specification
requirements for operating under service condi ti ons shall be met when the
equi pnent | S operating at the specified duty cycle. Operating Servi ce
conditions apply under all fixed or slowly varyi ng conditions of ACIine

vol t age and frequency defi ned i n FAA-G-2100. Nonoperating conditions include
shipping and handling, storage, and installations that are not operating. |f
the equipment is designed to the nonoperating condition, t hendesi gn
verification test results equal to or beyond these conditions shall be

avai | abl e; if not, t hen protective containers and/or an environmental contr ol
system shall be provided so the stated nonoperating condition is not

experienced by the equipment.

3.2.2.2 | nduced environnent. The shock design requirements needed to
W t hst andt he commercial carrier transportation requirements shall be in
accordance wi t h MIL~STD-810.

3.2.3 Nucl ear _control reaquirement. ADAS has no speci al requirements f or
nucl ear control, other than those imposed by host facility requirements.

3.2.4 Materials, processes, and pats. Procedures shall exist for the ADas
of f-the-shel f desi gns t o manage corrosion, di ssi m | ar metals, and nNoXi ous
material s.

3.2.4.1 Corrosion. Corrison control and monitoring shall be in accordance
W t h MIL~HDBK-721.

3.2.4.2Dissimlar metals. Dissinilarnmetal sshall not be used where their
use will degrade or cause deterioration to the assenbled parts. \Wen

di ssi m | ar met al sare used,they shall be coated or protected to prevent
degradation to other partsandassenblies. For ADAS devel opment, MIL~STD-889,
Dissimlar Mtals, shall be followed.

3.2.4.3 Noxious materials. ADAS hardware shal | not consist of materialst hat
arenutrients for fungi whereit is practical to avoid them. Suchnaterials
shall be protected against moisture and fungus with a fungus-resistent varnish
I naccordance W t h FAA=G-2100.

3.2.5Electromagnetic i nt er f er ence requirements. The ADAS equipment shall
meet the conducted and radiated emissionsrequir enent sof FOC Rules and
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Tabl e 1. The ADAS Envirorment
Equipzm.ant Equipment
Enviromment Operating Non-operatina
Altitude (ft.) 0 to 8,000 0 to 50,000
Temperature Range (°C) +10° t 0 +40° -50° t 0 +70°
Humidity, % RH 10% t 0 80% Up t 0 100% RH,

non- condensi ng
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3.3.1.2.20mnuter memory utilization.® Main memory shall be expandable by -
50% or more along with the ability to add additi on]g channel s t 0 support new

peripheral sand commnicationsi nterfaces. This may be achieved by
reconfiguring equipment in a larger chassis providing the same backplane.

3.3.2 Software requirenents. This section specifies requirements to which
the proposed ADAS system software must adhere. Thedel i verabl e sof t war e shal |
include al | those program development capabilities, features, and facilities
used t o devel op ADAS custom application software. Apas operational systemsin
the field, however, shall not be equipped for software devel opment.

3.3.2.1 Diacnostic software. Apas shal|l use diagnostic software suitable for
the host computer system. Thissoftwareshall isolate a hardware failureto
the IRU level. Diagnostics for all provided equipment and peripherals shall
be furnished. Diagnostic results shall be displayed on the Asc and/or as

hardcopyout put .

3.3.2.2 Cust omapplication software. The-devel opnent of ADAS custom sof t ware
shall adhere to the following requirements for programming | anguages and
devel opnment al support software.

3.3.2.2.1 Development t 00l S. Tool s designed to aid in the software
requirements, desi gn and devel opnent phases shal | be supplied (cf 3.3.3.2).

3.3.2.2.2 Progqramming lanquages. Al software specifically devel oped for
ADAS shall be implemented in a single, high order language with structured
attributes consi'stent with the requirements in 3.3.3.

3.3.2.2.3 L1 maltitenarice system. A program library maintenance
system shall be provided to organize and maintain Source codes (cf 3.3.3.2.3).

3.3.2.2.4 Compilers/assemblers. A compiler capable of compiling the p
witten in the high order language shall be used for the implementation 0% t He

ADAS sof t war e.

3.3.2.2.5 Debugger. Asymbolic interactivedebugger for use insoftware
testing that is suitable for the provided compiler shall be furnished.

3.3.3 Design and coding constraints. This section specifies the software
design and coding constraints under which the custom-designed softwareshal |
be designed and implemented, and design constraints to which supplied (non-

custom) software must adhere.

3.3.3.1 Supplied sof t war e design constrai nts. supplied software shall
accommodate t he f ol | owi ng requi renents: .
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attributes consi'stent with the requirements in 3.3.3.

3.3.2.2.3 L1 maltitenarice system. A program library maintenance
system shall be provided to organize and maintain Source codes (cf 3.3.3.2.3).

3.3.2.2.4 Compilers/assemblers. A compiler capable of compiling the p
witten in the high order language shall be used for the implementation 0% t He

ADAS sof t war e.

3.3.2.2.5 Debugger. Asymbolic interactivedebugger for use insoftware
testing that is suitable for the provided compiler shall be furnished.

3.3.3 Design and coding constraints. This section specifies the software
design and coding constraints under which the custom-designed softwareshal |
be designed and implemented, and design constraints to which supplied (non-

custom) software must adhere.

3.3.3.1 Supplied sof t war e design constrai nts. supplied software shall
accommodate t he f ol | owi ng requi renents: .

62



FAA-E-2804
March 24, 1988

(c) Ensure that the system is initialized to acorrect, internally
defined, and operational |y ready stateupon recovery from a fault and
that all processing interrupted by a fault is properly resumed after
recovery.

(@) Incorporate the supplied operating systemthat is applicable to the
pror?etssjing elements and consistent with the selected design and
architecture.

3.3.3.2.3 Special desion t 00l s and t echni ques. Design support tools shall be
used to record, anal yze, and maintain the ADAS sof t war edesi gn. These tools

shal | provide:
(@) Traceabilityof softwaresystem components toSof t war e requirements.

(b) Configuration control and tracking of changes in the design and
software requirements.

(c) Completenessand consistency testing of allSof twareunits.

(d) Modeling and simulation to support processing resourceal | ocations
ard to C%aredict: system performance under varying work loads, as
required.

(e) The means to verify adherence of the design tosof t war edesi gn
standards.

(f) The means toi ndi cat ein the design representation that a design
featureis incamplete and, | ater, to identify and track all such
incomplete design features.

(9) Various printed reports such as sourcel i stings, errorlists,
cross-reference |ists, flow charts, hierarchy charts, design change
hi story | ogs, extensive external code documentationmanual s
(organized for flexible and precise reference), and any other
documentation required to validate the ADAS program design.

The t ool s shal | be applicable throughout the software development and

mai ntenance life cycle. They shall address all aspectsof operati onal
sof t war edesi gn, including data structures,files, andinterfaces. he tools
shall encourage and facilitate design of software in accordance with the
contractor-supplied Software Quality Assurance Plan.

3.3.3.2.4 Desian representation. The design shall ber epresent edin a manner
that facilitates traceability to the specification, ease of understanding, and

ease of desi gn implementation. The representation shall be naintained as part
of the design data base. The ADAS design representation shall:
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Provide a natural expression of the control constructs specified for
code development.

Be compatible with the properties and facilities of the target
language candidates and their automated tool implementations.

Facilitate a precise specification of the design and impose a
rigorous structure on the design.

Be direct|y processabl e by tool s (cf 3.3.3.2.3)to facilitate the
analysis provisions noted and to enable standards enforcement to be
accomplished.

Explicitlydocument design decisions with high-order design not
affected by |owlevel inplenentation.

Be expressed in such a way that programmers receive only that
information needed to complete a unit and users receive only that
information needed to use a unit.

Provide formal, testable unit specifications with design
decisions decoupled and encapsulated, i nterfacesexplicitly
defined, and conplete documentation of dependenci es.

3.3.3.2.5Desion unit attributes. Mdular design shall be utilized to
facilitate expansion, modification, and configuration control, and to enhance
reliability. The ADAS software design or software architecture shall meet the
following modularity requirements:

(a) Each design unit shall perform a Si nNgl euni que function, Wi th i nputs,

out puts, and intermodular interfaces clearly defined.

(b) Each unit shall be separately compilable.

(c)

Each unit shall consist of a specification part, data declarations,
and sequence of statements. The specification part shall contain the
information necessary to use the unit. The data declarations shal |
define logical entities needed by the module. The sequence of
statements shal | define operations to be perforned.

(d) Only statements within a unit shall access private data-types Of that

UR| t. Other units shall access data through interfaces provided by
this unit.

3.3.3.2.6 Unit attributes. Structured programming techniques shall be

employed.

All program unitsshall meet thef ol | ow ngaddi ti onal requirements:
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(a)

(b)

(©)

(d)

(e)

(£)

(9)
(h)

(1)
(3)

(k)

(1)
(m)
(n)

(o)

A program unit shall contain the code i to implement a single,
wel | -defined function and shall consist of not more than 100
executable, high-order language statements.

All source code shall be indented to clearly denote logical levels Of
constructs for ease of visual inspection.

Al segnents shall have sufficient annotation, i.e., comments, to
expl aininputs, outputs, branches, and other items not obvious in the
code itself. Explanatory notes shall be uniformly indented.

Statements shall be grouped and arranged in a meaningful order in the
code, e.g., columar rather than a horizontal string.

Data declarations shall be grouped and arranged in a meaningful order
in the code, e.g., columar rather than a horizontal string.

Data names and procedure labels shall be meaningful in that labels
shal | be suggestive of their function.

Each line of source code Shal | contain one statement only.

Formats for error and diagnostic nessages shal| be standardized and
shal | regquire no additional interpretation such as table lookups.

Loop indexes shal | not be altered dquring | oop execution.

Unnecessary assignment of a constant value to a variable (especially
within a loop) shall not be made.

Code shall be written so that no code can be modified during
execution.

Uni t s shal | not share temporary storage locations Of vari abl es.
Each unit shall be uniquely identified.

Except for error exits, each unit shal| have a singl e entry point and
a single exit point.

Conpl i cat edexpr essi ons, such ascompounded negativeBoolean
expressions and nesting beyond three levels, shall not be used.

3.3.4 use of commercial and reusabl e software. The use of any commercially
procured software or software devel oped for other applications (reusable
software) shall be confined to that which has been demonstrated to meet the
performance criteria, reliability, maintainability, availability, testing, and
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capabilities inthe form of built-in test equipment/built-in test (BITE/ BIT)
and/or external test equipment utilizing test points, such that 85 percent of
all failure occurrences can be isoclated to the single faulty IRU, and 95
percent to no more than two IRUs. (n-Site ADAS preventive maintenance tasks
shal | be required no more than once every 90 days (cf FAA Order 6000.30).

3.4.2.2 Desion constraints.

3.4.2.2.1 Service and access. For all ADAS equipment, design for ease of
servicing and access shal |l be i n accoré=nce W t h paragraphs 5.9, 5.10, 5.11,
and 5.13 of MIL-STD-1472. All nmgj Or components (equi pment) or modules shal |
be conpletely renovable from their enclosure with mninumfeasible
disassenbly. Al test poi ntsshall be accessible without disassenbly of the
equipment. The equipment shallbe designed to permit moduler epl acenent

wi thout removal of adjacent nodules. Calibrations and adjustnents shall be
accomplished t hrough the use of either built-in meters and gauges or portable
test i nstruments. when safety allows,access shall be provided to modules
from outside the basic equipment through the use Of swing-out units, pul | - out
drawers with drawer slides,cabl e extenders and cableretractors, and
circuit-card extenders, to allow module operation in the open position. The
variety and number of special tocls and test equipment to maintain the
equipment shal | be hel d t o a minimm.

3.4.2.2.2 Test points. All ADAS equi ?ment not covered by built-in test

equi pnent or testable by diagnostic software shall provide test points and
facilities for connecting external test equipment for determ ning performance
quality of the equipment. Test points shall be in accordance with
MIL~STD-415.

3.4.2.3 Modul arity. All equipment shall be designed to be modular, and the
number of unique module types shall be kept to a minimum. Plug-in modules
shal | be standardized t 0 permit interchangeability of similar nodul es wi t hout
alignment or adjustment. All modules shall be keyed to0 prevent incorrect
installation and/or incorrect interconnection.

3.4.2.4Moni tori ng requirements. The ADAS shall have both automated
self-nonitoring capabilities and specialist-initiated monitoring capabilities.
ADAS shal | automatically and constantly evaluate the operational status of
each hardware component and each sof t war e element corresponding t 0 t he major
system functions. Any critical alarmshall be reported to the specialist via
t he system event log function and to the MPS via the ADAS/MPS i nterface. The
status of any har dwar e element and the St at us of any sof t war e element shall be
di spl ayed on the asc within 3 seconds foliowing a speci ali st request.

3.4.3 Modifiability. apas shall provide hardware modifiability intwo major
areas: processor confi gurati onand communicationsconfiguration. Processor
expansion shall be achieved by replacing (if and when necessary) one main
processor W th anot her of the same Or upword-compatible type, or Ly replacing
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memory or other peripheral equipment with expanded campatible equipment.
Communicationsconfi gur at i onexpansi onshall be achieved by adding
cammunications front-end processors t0 the systemconfigurati on. These two
goals are met most easily in standard bus microcomputer architectures, and
ADAS is expected to be based on such a bus standard.

Field modification and expansion within the limts of the maxinmum ADAS
configuration shall be possible. In addition, a sufficient quantity of spare
conponent s crucial to the operation of ADAS shal | be accessible to achi eve
compliance with the ADAS MTTR requirement.

Software flexibility, nodularity, and decoupling shall be provided by two
factors: the use of a high order programming language and the use of a
standard ni croconput er operating system(cf 3.3.2.2.1).

ADAS shall provide processol capacity available for future software expansion
wi t hout reconfiguration (cf 3.3.1.2).

3.4.4 Availability. Availability shall be defined as the probability that a
ADAS node will be in a state capable of meeting its functional requirements
when it is called upon at a random time, excl usive of the effects of any

| ogi stics or administrative delays. It is affected by failure rates, backup
equi pment strat egi es, repair times and strategies, andeffects of preventive
mai ntenance. The ADAS inherent availability at a node shall not be |ess than
0.9997, excluding noncritical egquipment and excl udi ng FAA-supplied air
conditioning and power.

3.4.5 Portability, Each equipment itemfabricated or procured for the Apas
system shall, in its packed-for-shipment configuration, be capable of being
transported via common surface or air carriers. Size, weight, and other
physi cal characteristics shall be consistent with the provisions 0f section
3.2.1 and section 5 of this specification.

3.4.6 Addi ti onal guality factors. The contractor shall establish and
maintain a Quality Control Program in accordance with the contract.

3.5 ILogistics.

3.5.1 Support concept.

3.5.1.1 Support and test eoquipment (S&TE). S&TE shall be identified and
docunent ed in accordance with the Statement of Work.The test equipment
necessary f or syst emmaintenance,i.e., fault isolation down to the IRU | evel,
shall be kept to a minimum. Thesefunctions shall be primarilyrepresent edby
built-in test diagnostics and equipment with ADAS.

3.5.1.2Mai nt enance. A two-level maintenance concept shall be employed for
the apAs. These two |evels are: (1) site (organizational) and (2) depot.
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The | ocat i ons at which the respectivenai ntenance tasks will be performed are:
(1) the ACF and (2) t he FAA depot/Original Equi pment Manufacturer (CEM.
Mai nt enance shal |l be in accordance with FAA Order 6000.30a.

3.5.1.2.1 Si t e (ACF)-level Mai Nt enance. Maintenance shall be performed at
this level on systems, subsystems, and support equipment in direct support of
ACF operations. It shall includesystem maintenance monitoring,Syst emfaul t
i solation, and correction of systemfailures through the removal and

repl acenent of ILRUs, but shall not include disposition, repair, service,
calibration, and verification of the renoved IRUs. Removed IRUs shall be

forwarded to the FAA depot.

3.5.1.2.2 Depot=lewvel.minf.enance . This.Lenal oL Rl 0lanance shall be the
responsi bi | i tfor repair of IRUs, such as printed circuit boards, which are
beyond the economic or skill capability of the shop maintenance level.

3.5.2 support facilities. Support facilities shall be installed at the FAA
Technical Cent er in Atlantic City and FAA Academy in Oklahoma City.

3.5.2.1 Hardware support. The ADAS wil|l be installed in the existing 23 ACF
Sites, the FAA Technical Center, and the FAA Academy. | nstal | ationshal | not
require nodi fication of existing facilities. Quantitative requirements, in
sufficient detail, shall be devel oped for usage of existing facilities and
equipment so that availability may be verified. Table 8 outlines the hardware
required for the ADAs devel opment and fiel d systens.

3.5.2.2 CSCT support. The ADAs shal | specify the facilities, equipment, and
sof twarerequi red for Computer Software Configuration | tem(CSCT) support
during the systems operational life. The requirements shall be specifiedwith
consi derations tothe following:

(2) Number and types of conputers (cf 3.2.10, 3.3.1, 3.3.2.1.1).
(b) Conputer peripherals (cf 3.2.1.3).

(c) Software tools (cf 3.3.2.2.2, 3.3.3.2.3, 3.3.2.1.4).

(@) Facilities.

(e) Systemutilities (cf3.3.2.1.2,3.3.2.1.4).

(f) Firmware support equipment.

3.5.3 Supply. The ADAS design shall make maxinum use of standard, approved
part salready in the govermment inventory.

(a) The spares provisioning shall fully consider use of the FAA system
for supply support and spares control action.
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6. NOTES

6.1 Acronyms. Following iS an al phabetical list of acronyms commonly
associated with the ADASSYyStemthat appear in this specification. Entries
fol owed by an asterisk (*) are explained further in a Gossary, 6.2.

AC Alternating Current

ACF Area Control Facility

ADAS Awos Data Acquisition Systemx.

ADCCP Advanced Data Commmication Control Protocol *

ADU Application Data Unit *
ANSI Anerican National Standards |nstitute
ACS Automated Observing System

ARTCC Air Route Traffic Control Center

ASC ADAS System Console

ASCl | American Standard Code for | nformation Interchange
ASCS Automated Surface Observing System

AWOS Aut omat ed weat her Observing system*

BITE/BIT Built-In Test Equipment/Built-In Test

bps Bi t s- per-second

CASE Computer-Aided Syst ens Engi neeri ng

CI Configuration Item
CFPU Central processing unit *
csc Computer Software Component *

CscT computer Software Configuration Item*
CT Configuration Test
CTS Coded Time Source
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Iogical Unit *

Microprocessor Operating System Interface
Maintenance Processor Subsystem *

Mean Tine Between Failure

Mean Time To Repair

Nat i onal
Nat i onal
Nat i onal
Nat i onal
Nat i onal
Nat i onal

Ai r spaceDat aInterchange Network *
Airspace system *

Electrical Code

Fire Protection Association

Ocean Service

Weather Service

Cccupational Safety and Health Administration

Open System Interconnection * .

Qperational Test and Eval uation

Program Design Language *
Permanent Virtual Circuit *

Packet Switch Network *

Record Special (observation)

Real Time Clock

Runway Visual Range

Realtime Weather Processor

Support and Test Equipment

Record Obser vat i on

Surface Aviation Ohservation
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WMSCR Weather Message Switching Center Replacement

6.2 @ ossary

Adaptive paranmeter. A parameter by which a standard system may be adapted or
configured to a given site or processing requirement. Cf Configurable Data.

ADAS specialist. See Specialist.

Advanced Data Communications Control Protocol (ADCCP). Also called ANSI
X3.66, an American rendering of ISO HDIC, ADCCP is a link-level, bit-oriented

synchronous protocol widely used for U S Goverrment and military

conmuni cations systems. ADCCP has a wide variety of 0Opti ons that permit it to
support users W th different requirements. The BA option, as specified in
FIPS PUB 78, renders ADCCP nearly identical to CCITT X.25 IAPB. ADAS USES
both the balanced and unbalanced options.

Alarm. A state of a Data Point (cf) i ndicating component(s) failure wth
associated loss of service to the user.

Application Data Unit (ADU). The data unit associated with the highest
Iso/os1 | ayer, the ADU consi sts of an application header and a message defined
exclusively within the context of a computer application.

Application |ayer. A highest-level communications architecture |ayer,
provi di ng semantic product descri pti on services t 0 a conmunications user.

Application software. Software specific to the functions performed by a
particular system. It does notincl ude"system"software.

Asynchronous. Not related or coordinated in time. Wthin apas, primarily
refers to independent processes charged with the performance of di screte
operational or commmicationsfunctions.

Aut omat ed Observing Syst em(AcS). A Department of Defense( DCD) syst em
located at selected airports, composed of meteorological sensors, processor,
and communications out putsS. Meteorological parameters such as wind speed,
W nddi rection, temperature,dew-point tenperature, pressure, precipitation,
visibility, and cloud hei ght are measured, and then processed through
averaging and analyzing routines.

Automated Surface Observing System (ASOS). A National \Wat her Service (NWS)
Syst em located at selected airports,composed of meteorologicalsensors,
processor, and communicationsout puts. Meteorological parameters such as wind
speed, wind direction, temperature, dew-point temperature, pressure,
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precipitation, visibility, and cloud height are measured, and then processed
through averaging and analyzing routines.

Automated Weather Observing System (AWOS). An FAA-sponsored system, | Ocat ed
at selected airports, composed of meteorological sensors, Processor, and
communi cations outputs. Meteorological parameters such as wind speed, wind
direction, tenperature, dewpoint tenperature, pressure, precipitation,
visibility, and cloud height are measured, and then processed t hrough

averaging and analyzing routines.

Automatic. A term that applies to an activity or function that is performed
by the ADAS wi t hout human Speci al i st intervention.

AWOS Dat a Acquisition System (ADAS). Refer to Section 1 for an introduction
t 0 ADAS.

Bal anced Asynchronous Option (BA option). An option of the Apocp protocol, as
specified in FIRS puB 78, that makes it simlar to the ccrrr X.25 [ink | ayer

protocol .

Bandwidth. A measure of the capacity of a communication link (usually the
higher speed links) as measured in bps.

Bi t (Binary digit). The smallest unit of information i n computer or
communicationsoper at | ons, represented by either of the two binary numerals,0O

or 1.

Blockingfactor. Wwithin ADAS, a ter denoting the maximum Size of a
speci fied queue buffer in units of messages and/or byt es.

Byte.t of data 8 bits in length.

Central Processing Unit (CPU). The CPU is the principal control and
computational element of a camputer em. | 1 CONSI St S typically of a
program control unit, arithmetic and Togical operation unit, and channels for

data exchange with peripherals.

Change Message. A nessage to the Mps initiated by Apas on detection of a data
point alarm condition or a change in a st at us data poi nt

Ch'mt ' m}:mg The action of saving dynamic system parameters at a given
point in tine:

Grcuit, A communications pathway between two systemsOr subscri bers.

A circuit may be a physical pathway (e.g., copperw re, microwave equi pment,
etc.), or a conceptual entity representing the pathway over a COMmuni cation
utility, (e.g., PSN).
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Erroneous messade log ,(ervor.loy\ A system log recording any erroneous

contents of messages exchanged between ADAS and other NAS nodes.

Elyent log. A system log recording significant events detected in the course
of operation.

Format. A predetermined arrangement of bitsequences,characters, fiel ds,
l'ines, and/or punctuation, as utilized for the organization of data storage,

transmssion, or display.

Erame. A Link layer data «lenent, exchanged on X.25 and ADCCP i nterfaces.
Frames are delimited by thef r am ngchar act er, hexidecimal 7E.

Full duplex. A characteristic of conmmunicati onscircuitsallowing them to
exchange data simultaneously in both directions.

Header. The initial part of a message containing fields that define the
contents. Both AWOS- and SAO-formatted ADAS messages have headers.

HelpFunction. on-line assistance tointeractiveusers of a system
|| nt (legr at edin a software product and designedfor multiple user-competence
evels.

Initialization State. The State of ADAS when the system is being preparedf OF
Its active mssion.

| nteractive Process Si mul at or (IPS). In the context of the ADAS
specification, the IPs is a test and denonstration resource designed to
duplicate the operation and behavior of the Apas communications network and
ADAS subscribers. It will permt testing of the ADAS system via data
introduction to that system prior tothe availability of actual commnication

i nterfaces.

Interface. A connection point that links system elements with defined
characteristics, used nost often in this specification to denote physical
circuits between Apas and ot her systens.

International Organization f Or Standardization Svstem Intercennecticn
Mdel. See ISO/0OSI Model.

1s0/0sT Model (I nternational Organization for Standardization/open System
Interconnection Mbdel ).. A seven-layer organizational nmechanism for defining
the procedures and f Or Mat S for data exchange between two interconnecting

systems.

Li nk. A pathway for the exchange of data between two SYSt ens. See Circuit.
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Link Access Protocol Balanced (IAPB). The |ink protocol defined in the x.25
protocol. |t IS a bit-oriented, synchronous protocol between peer systems.

Li nk (Datalink) Layer. The second layer of cammmnications architectures,
providing reliable transmission of units(franes) of data between nodes Of a

net wor k.

Li ne Repl aceable Unit (1RU). The smal | est hardware element of the system that
can be exchanged without repair. An IRU is a repairable unit consisting of a
combination of components,parts, assenblies, subassemblies,etc., which, when
removed and replaced,will restore the larger entity within whichIt operates
to an operational configuration. It excludes items falling under the
definition for a repair/piece part.

Logical Unit (IU) . A hardware, SOf t war e, or status maintenance reporting
group, consisting of a specified set of Data Points (cf).

Microstate. A dimension of the overall status of a system considered as an
integrated whole.

Maintenance Processor System (MPS). A NAS systenresponsi bl e fordet erm ni ng
the status of each system nent. The ADAS Maintenance subsystem sends
reports of systemstatus to the MPS on request or on detection of system

charges.

Messacre. A unit of bit sequences and/or text characters transmitted over a
comunications medium or between software processes. A product is a class of
message.

Mcrostate. The state (cf) of a discrete specified component or part of a
systen.

Mssion. The purpose or primary function of a system See 3.1.1for a
specification of the ADAS m ssion.

Mde (of operation). Wthin a given State (cf) of a system one of a
specified set of alternative scenarios for systemoperation.

NADIN Packet Switch Network (PSN). The NADIN PSN is a packet switched network
that will provide the data switching capabilities and network nonitoring
functi onsrequired to meetfuture FAA cammnication needs.

NADIN||. The NAS plan project to procure the hardware/software of the NADIN
PSN.

NAS Pl an, An FAA proposal that outlines a number of modernization programs
designed to inprove the collection, analysis, and dissemnation of weather
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information with the objective of enhancing the safety and efficiency of the
NAS. The ADAS is one of these prograrns.

Nat i onal Airspace Data Interchange Net wor k (NADIN)Y. Facilities used for data
exchange between NAS systens. NADIN consists of a Message Switch network

(NADIN | A) and Packet network (NADIN |1).

Nat i onal Airspace System (NAS). The common network of U.S. airspace composed
of air navigationfacilities, equipment and services, ai rports or landing

areas, aeronautical charts, information and services, rules, regulations and
procedur es, technical information, manpower,andmaterial .

Net work Iaver. The third layer in conmuni cations architectures (Iso/0sI,
X.25), providing routing and fl ow control for units (packets) of data through

a network.

Node. Wthin this specification, any externally communicatingel enent
addressing and/or addressed by the ADAS.

Noncritical. The condition of Apas Wien a noncritical failure has been
observed. Anoncritical failure is one that permits the continuation of Apas
mission performance, with possible partial lossof servi ce.

Nonrecursive. Wthin ADAS failure operation, indicates the use of failure-
processing and shutdown algorithns that exclude within thenmselves the possible
use of failed components, and that recogni ze the Shutdown State.

Nonvolatile Data Store. Data stores \Wose val ues persist reliably after the
removal of line power.

Normal operation. The condition of ADAS when operating in the absence of any
failure conditions and unattended by a human specialist.

Gif-line. (1) Within ADAS, a term related to the performance of maintenance,
di agnostic, or certification procedures by a specialist at an ACF. (2) A
designationfor computer resources, including peripherals and storage,
normally requiring oper at or intervention t 0 mount or attach.

Off-the-shelf. An item produced and placed in stock by a contractor, Of
stocked by a distributor, before receiving an order or contract for its sale.

The item may be commercial or produced to mlitary or federal specifications
or description.

O-line. (1) Atermrelated to specialist interface control activities
during ADas application software execution. (2) A designation for computer
resources, | ncl udi ng peripheral s and storage, normal |y attached and ready for

use.
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Queue. An ordered list of messages. |Nn ADAS a queue structure i s defined as
a requirement in order to exchange data between system elements operating at
inherently different rates (e. g., circuits and product processing).

Response report. An organized and formatted di splay of data as requested by
specialist Interface conmands.

Response time. The tinme between receipt of a stimulus and the activity which
results from that stimilus.

saformt. A format used to code surface aviation (SA) weather observations.
The format used for international stations is METAR code; Airways code is used
for domestic (including Mexican) stations.

Shutdown State. The State of ADAS when the system is being deinitialized and
closed in preparation for software exit.

Software status reqgister. An analogue to the common hardware statusr egi Ster
of t enused in isolated hardware components (boards, etc.). A data store used
by software to record the current st ate of any specified syst emcomponent.

Specialist (ADAS Specialist). Personnel assigned to the local maintenance of
an ADAS installation.

Svecialist interface function. The means provided within Apasfor a
specialist to exercise control over the System

Stage. A phase of the implementation of ADAS service within the NAS. See
Transition State and End State.

@t eAny one of a specified domain of discrete values I € Presenting the
operational condition of anﬁ defined conponent of a systemat a given tine.
(2) As capitalized within this specification (State), the operational
condition of the ADas systemconsidered as a whole, with the domain
(Initialization, Operational, Shutdown), cf.

State change message. A change message announcing to the MPS any change in a
status logical unit data point.

Static data. Adaptation and configuration data, including security
information, utilized by the communications, processing and control functicns
i n the automatic control and direction of systemexecution. within ADAS
static data may be modified only under specialist interface control.

Statically confiqurable. An attribute of certain data, connoting that e

constraints respecting static data (cf) and configurable data (cf) shal | apply
toIt.
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Status. see state (1).
SvstemFailure. The condition of Apas when a critical failure persists

through possible retry/restart procedures, requiring the termination of ADAS
M $Si 0N processing and the transition to the Shutdown State.

vastem manager. ACF personnel charged with the maintenance of ADasSecurity
unctions.

Svstem software. Software provided with the specific computer hardware whi ch
performs support functions for the application. System software consists of
an operating system, compllers and other development tools, data base
managenent syst ens, and various utility programs. See Operatingsystem

Test bed. A feature of the apas that permits the devel opment of all Apas
ﬁpl I cationsoftwareand the testing of SOf t war e from individual modules up to
eentire system

(ExtThat part of a displayable message follow ng and exclusive of the
header. (2) Any displayable data.

Transition State. The stage of inplementation of ADAS service characterized
by the use of the NADIN PSN for cammunication With al | Nas end processors of
ADAS out put .

Transport Iaver. The fourth |ayer inthe 7-layer ISO/0SI commnications
architecture, providingreliable, sequenced exchange of dataacross 3 net wor k
bet ween two end users.

Unit. The smallest logical software entity specified in the detailed design
which campletely describes a single function insufficient detail to allow

implementing code to be produced and tested independently of other units.

Virtual Grcuit (ve). A connection-oriented mode of transmi ssionin packet-
switched networks, in which data flows sequentially along a shared oonnectlon
path. Regular VC SerVI ce requires that data transmission be preceded
negotiated establishnent of connection between subscri bers, and foll ovved by

di sconnection. See Permanent Virtual Circuit.

Vol atile Data Store. Dat a storage whose values become indeterminate with the
renoval of power fromthe storage media (not to he confused with Volatile

Data, cf).

Vol atil e Data. see Dynanmi ¢ Data.

Warm start. See Cold start.
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WMO transm Ssionenvelope. The WMO transm ssion envel ope consists of a
leading SOM (hexidecimal 01) at the start of the message and a trailing ETX

(hexidecimal 04) at the end of the nessage.

Wor | d Meteorological Organization (WMO). An i nternational agency under the

Uni t ed Nat i ons, headquartered in Geneva, Swi t zer | and, whose objective is to
promote human benefit and economic growth through the coordination of

net eor ol ogi cal programs, standardization of meteorological procedur es and
communications, exchange of data and techni ques, and expansion of

net eorol ogi cal capabilities, particularly in devel oping countries.

X.25. A CCTIT standard defi ni ngproceduresin the lower threeISO/OSI layers
for the managementof DTE/DCEi nterfaces. Thesestandards are used by the

NADIN PSN.

6.3 |.ndex

ACF 1.2, 3.1.1, 3.1.4.2.1.3.1, 3.1.4.2.2,
3.1.4.3.1, 3.1.4.3.2.2.2.1, 3.1.7.1.2.1,
3.1.7.1.2.2, 3.2.1.2, 3.2.1.9, 3.2.10,
3.3.3.1, 3.5.1.2, 3.5.1.2.1, 3.5.2.1,
4.1.2, 4.1.5.5, 6.2

Adapt i ve 3.1.4.3.1.2.4, 3.1.4.3.2.2,
3.1.4.3.2.2.2, 3.1.4.3.2.2.2.1,
3.1.4.3.2.2.2.1.1, 3.1.4.3.2.2.2.1.2,
3.1.4.3.2.2.2.1.3, 3.1.4.3.2.2.2.2,
3.1.4.3.2.2.2.2.1, 3.1.4.3.2.2.2.2.2,
3.1.4.3.2.2.2.2.3, 6.2

ADAS/AWOS ICD 3.1.1, 10.3, 10.5.1.3

ADAS/CTS ICD 10.3

ADAS/CWP ICD 10.3

ADAS/MPS ICD 10.3, 10.5.1.4

ADAS/RWP ICD 10.3

ADAS/WMSCR ICD 10.3

ADAS/MPS | nf or mat i on Exchange 3.1.4.2.2.3.5

ADCCP 2.1, 2.2, 6.2

Additive Data Goup 3.1.4.2.1.2.3.1
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Ceiling 3.1.4.2.1.2.2.1

Change of State Detection 3.1.4.3.3.1.2.2

Change Reports 3.1.4.1.2, 3.1.4.2.2.3.5.2,
3.1.4.2.2.3.5.2.1, 3.1.4.3.1.2,
3.1.4.3.3.1.2.1, 3.1.4.3.3.1.2.2, 6.2

Checkpoint Data 3.1.3.1.1, 3.1.3.1.2, 3.1.4,
3.1.4.3.1.1.1, 3.1.4.3.1.1.2,
3.1.4.3.1.1.2.2.4, 3.1.4.3.1.2.3,
3.1.4.3.1.2.6, 3.1.4.3.2.2.1.1,
3.1.4.3.3.1.3, 6.2

Command Syntax 3.1.4.3.2.1.2

communicationConnection 3.1.4.1.1

Communication Disconnection 3.1.3.1.3, 3.1.4.1.3, 3.1.4.3.1.1.3

Communi cation Restoration 3.1.4.1.2, 3.1.4.2.1.3.2, 3.1.4.3.1.2.6

CcommmnicationsFunct i on 3.1.4, 3.1.4.1, 3.1.4.2.1.3,
3.1.4.2.1.3.4, 3.1.4.3.1.1.1.2,
3.1.4.3.1.1.2.1, 3.1.4.3.1.1.2.2.3,
3.1.4.3.1.1.3.1, 3.1.4.3.2.2.6.2,
3.1.4.3.2.2.7.1, 3.1.4.3.2.2.7.2,
3.1.4.3.2.2.7.3

Compilers/assenblers 3.3.2.2.4, 3.3.2.2.5

Computer Hardware Requirements 3.3.1

Confi gurati on Change Processing 3.1.3.1.2, 3.1.4.3.1.1.2.2.5

Confi gurat i on control, runtime 3.1.3.1.2, 3.1.4, 3.1.4.3.1.1.1.1,
3.1.4.3.1.2.2, 3.1.4.3.2.1.1,
3.1.4.3.2.2, 3.1.4.3.2.2.2

Configuration Management, System 3.3.3.2, 3.3.3.2.3, 3.3.3.2.5, 3.6, 4.1.3

Configuration Mdifiability 3.4.3
Cont ent sof Erronecus Message 3.1.4.3.1.4, 3.1.4.3.1.4.5
Cooling 3.2.1.8, 3.2.1.8.1

104



FAA-E-2804
March 24, 1988

Ceiling 3.1.4.2.1.2.2.1

Change of State Detection 3.1.4.3.3.1.2.2

Change Reports 3.1.4.1.2, 3.1.4.2.2.3.5.2,
3.1.4.2.2.3.5.2.1, 3.1.4.3.1.2,
3.1.4.3.3.1.2.1, 3.1.4.3.3.1.2.2, 6.2

Checkpoint Data 3.1.3.1.1, 3.1.3.1.2, 3.1.4,
3.1.4.3.1.1.1, 3.1.4.3.1.1.2,
3.1.4.3.1.1.2.2.4, 3.1.4.3.1.2.3,
3.1.4.3.1.2.6, 3.1.4.3.2.2.1.1,
3.1.4.3.3.1.3, 6.2

Command Syntax 3.1.4.3.2.1.2

communicationConnection 3.1.4.1.1

Communication Disconnection 3.1.3.1.3, 3.1.4.1.3, 3.1.4.3.1.1.3

Communi cation Restoration 3.1.4.1.2, 3.1.4.2.1.3.2, 3.1.4.3.1.2.6

CcommmnicationsFunct i on 3.1.4, 3.1.4.1, 3.1.4.2.1.3,
3.1.4.2.1.3.4, 3.1.4.3.1.1.1.2,
3.1.4.3.1.1.2.1, 3.1.4.3.1.1.2.2.3,
3.1.4.3.1.1.3.1, 3.1.4.3.2.2.6.2,
3.1.4.3.2.2.7.1, 3.1.4.3.2.2.7.2,
3.1.4.3.2.2.7.3

Compilers/assenblers 3.3.2.2.4, 3.3.2.2.5

Computer Hardware Requirements 3.3.1

Confi gurati on Change Processing 3.1.3.1.2, 3.1.4.3.1.1.2.2.5

Confi gurat i on control, runtime 3.1.3.1.2, 3.1.4, 3.1.4.3.1.1.1.1,
3.1.4.3.1.2.2, 3.1.4.3.2.1.1,
3.1.4.3.2.2, 3.1.4.3.2.2.2

Configuration Management, System 3.3.3.2, 3.3.3.2.3, 3.3.3.2.5, 3.6, 4.1.3

Configuration Mdifiability 3.4.3
Cont ent sof Erronecus Message 3.1.4.3.1.4, 3.1.4.3.1.4.5
Cooling 3.2.1.8, 3.2.1.8.1

104



FAA-E-2804
Mar ch 24, 1988

Design Goals

Design UnitAttri butes

Di agnosti cs

DD

Dinmensional Limts

DOD
DOD-STD-2167
Durability

El apsed Down Ti e
Elapsed Time Constraint
Electrical Gid Failure

El ectri cal Grounding

Electromagnetic Interference
Requi renent s

El ectrost at i cDischarge

Enabl e/ Di sabl e Mai nt enance
Data mnts

End state
EnvirormentalCondi ti ons
Equipment status display

Erroneous Message

Error Message

3.6.4

3.3.3.2.5

2.3.2, 3.1.7.1.2.1, 6.2
2.1, 3.3.3.2.1

3.2.1.4
3.1.4.2.1.2.3.10
3.1.4.2.1.3.3

3.1.2

3.2.1.6, 3.2.1.6.1

3.2, 3.2.5

3.2.1.6.2, 5.2.4

3.1.4.3.2.2.6.2

3.1.7.1.2, 3.1.7.1.2.2,Figure 7
3.1.2, 3.2, 3.2.2,r 3.2.2.1, 3.2.2.2

3.1.4.3.2.2, 3.1.4.3.2.2.8

3.1.4.1, 3.1.4.2.2.3.5.1.2,
3.1.4.2.2.3.5.2.2, 3.1.4.3.1.3.4,
3.1.4.3.1.4, 3.1.4.3.1.4.1,
3.1.4.3.1.4.2, 3.1.4.3.1.4.5,
3.1.4.3.2.2.5.2, 4.1.5, 4.2.1, 10.1,
10.4, 10.5.2.4

3.1.3.1.2, 3.1.4.2.2.3.5.1,
3.1.4.2.2.3.5.1.2, 3.1.4.2.2.3.5.2,
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FAA

FAA Or der 1600.54

FAA Order 6000.30a
FAA-C-1217

FAA-G~2100

FAA-STD-020
FAA-STD-028

FAT

FCCR & R

FIPS PUB 78
Flexibility

FMH-1

Formal Reviews
FormalSpeci fications
Formal Test Constraints
Formal Test Pl ans
Formal Test Procedures
Formal Test Reports

Formal Test Requirements

Formal Tests

FormalVerification

3.4.1.2.2, 3.4.2.1, 3.4.4, 3.5.1.2.1,
4.1.5

2.1, 3.4.2.1, 3.5.1.2
2.1, 3.2.1.5

2.1, 3.2.2.1, 3.2.4.3, 3.2.6, 3.2.7
2.1, 3.2.1.6.1, 3.2.1.7

2.1, 3.5.5

4.1.5, 4.1.5.4, 4.1.5.5, 4.3, 4.3.1
2.1, 3.2.5, Tabl es 2,4,5,6,7

2.1, 6.2

3.4.3

2.1, 3.1.4.2.1.2.3

4.1.1.4

3.3.3.2.4

4.3

4.1.1.5, 4.1.3

4.1.1.5, 4.1.3

4.1.1.3, 4.1.1.4, 4.1.3

4.2.1
4.1.1.2, 4.1.1.3, 4.1.1.4, 4.1.1.5,
4.1.1.6, 4.1.2, 4.1.3, 4.2, 4.2.1, 4.3
3.3.3.2.1
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Test group 4.1.3

Test points 3.4.2.1, 3.4.2.2.1, 3.4.2.2.2

Test sinul ator 1.3, 4.1.1.6

Test requirements 4.1.1, 4.1.1.1, 4.1.1.2, 4.2.1
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3.1.4.3.1.1.2, 3.1.4.3.1.1.2.2,
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3.1.4.3.3.1.4
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Temperature,| nt er nal 3.2.1.8.1
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Test points 3.4.2.1, 3.4.2.2.1, 3.4.2.2.2

Test sinul ator 1.3, 4.1.1.6

Test requirements 4.1.1, 4.1.1.1, 4.1.1.2, 4.2.1
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1.4.2.1, 3.1.4.2.1.2.2,
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.3.1.1.1, 3.1.4.3.3.1.1.2
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Weather message processing
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3.1.4.2.1.2.2.4, 3.1.4.2.1.2.2.5, 6.2

3.2.6
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3.1.4.3.1.2.5.3

WMScRfai |l ure

Workmanship
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2.1, 2.2, 3.1.7.1.1, 6.2, 10.3

X.25
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through polling. When ADAS polls IPS-simulated AWOSs, IPS shal | answer
with a mixture of valid and erroneous messages. For IDD messages, a
t est message shal | be sent to AWOS to verify the IDD capability.

(b) On the CTS 1link, the receipt of timing data by ADAS shall be verified.

(c) On the ADAS/NADIN II links (WCP, RWP, and WMSCR), ADAS and interfacing
systens are coequal and each can i'ni'tiate transmission. Messages that
IPS recei ves from ADAS over the NADIN II network shall be printed and
verified. Messages sent from the IPS to the ADAS over the NADIN II
network shall be printed and verified together with the results of ADAS
processing.

10.5 Functional attributes. The following functional attributes are
suggest ed for the | FS

(a) Pre-Processor f unction

(b) Real-Time Test Processor function

(c) Post~Processor f uncti on

(@) Data Display function
10.5.1 Pre-processor function. This IPS function provides for the creation
of the test envirorment. The test envirorment consists of an ordered set of

ADAS test messages and a set of systemconfiguration information. A test
technician shall be able to repeat each test exactly from these sets.

10.5.1.1 Defining t he t est confiquration. The user shall be able to define
and store for future use all test configuration paraneters (e. g. channel and
comunication controller assignments). The user shall be able to enter
configuration data from the IPS console in response to screen menus.

10.5.1.2 Defining t est data. The user shall be able to create and edit test
data nessages. The user shall have normal data editing capabilities such as
insertion, deletion, merger, and concatenation, and the capability to generate
message sets or porti ons of sets with the incorporation of randomized weather
data. Data randomizing functions should have the capability to generate large
quantities of message data with varying patterns of weather change; this data
be edited by the userfor testing specific ADASf uncti ons.

10.5.1.3 AWOS t est messages. The user shall be able to create similated AWOS
messages, conforming to the ADAS/AWOS ICD, in either of two ways:

(a) By manually entering values to each field in response to screen
prompts.
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(b) By selecting random data generation, with data fields filled by a
random nunber generator within preset limts,

Messages shal | be preserved asthey are generated to procduce ordered datasets
containing varying weather values for ADAS processing. Each message Set shal |

be associated with a specific awos site or nultiple Sites as specified during

test initiation,

10.5.1.4 MPS t eSt messages. The user sh~11 be able to create sinulated mMps
messages i n accordance W t h specifications zcx Jorth in the ADAS/MPS ICD. The
user shall manual |y enter val ues for each field of an MP3 nmessage i n response
to IPS console prompts. MPS messages can be placed in MPs nmessage sets,
inserted into AWOS message sets, 0Of composed during execution of the apas
tests through operator menus and prompts.

10.5.1.5 Creating t he t est enviromment. The user shall bz able to create an
enviromment for a specific test. aAny test shall be repeatable as neededi n
the designed test enviromment. To create the test enviromment, the user shall

be able to:

(a) Select a test number to be associated with the specified
configuration.

(b)  Select any combination of interfacing systems involved in the test,
including that of all systems working Simultaneously (sinulating
maximum load on ADAS).

(c) Select a configuration data set defining assignment of system
resources.

(d) Assign awos nessage sets (selected fromthose created previously) to
the simulated AWOS sites.

(e) Select message sets with non-2W0S simulated messages.

(£) SPec(ijfyfwhether simulated Cis is to be used, and i f so, specify cIs
tinedrift.

10.5.2 Real -tine processor function. This IPS function shall provige
execution ot sel ect edt est s’ in t'he envirciment defi ned by t he Pre~-Processor
Function. A test initiation nenu shall allow the user to define test
execution paraneters (e. g. the mmber of test rezetitions). On test
initiation, the Ips shall execute the follcwing t:sks:

(a) Present and nonitor a console user manu of real-time test controli
functions.

(b) Receive, verify, and record all messages on all commmication lines.
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interfacing systems. In the actual NAS envirorment, error messages shall be
transmitted to the ADAS only in response to received erronecus nessages; IPS,
however ,shall initiate non-triggered error messages to test this ADAS
functionality. IPS shall timestamp and send to the storage subfunction IPS-
initiatednmessages.

10.5.2.5 Storage subfunction. This subfunction shal| provide f or permanent
storage of IFS test messages for future analysis and interpretation. Messages
shall be stored in thosef or mat sdef i ned in respective ICDs, with headers
consisting of timestamps and message provenance.

10.5.3 Post-processor function. This function shall provide for analysis and
interpretation of IPStest results. A console user menu shall permit
selection of the mode of display of messagesrecorded during the test( Screen
or hardcopy) and the time i nt erval for which the messages are to be displayed.
Messages shall be displayed in readablef or mat and shal | correspond to message
definitions provided in t he ICDs.

10.5.4 Dat a display function. This function shall provide for the display
(screen or hardcopy) of the contents of any data set created during the
preparation of test messages, envirorment, and confi guration, as well as
directories of all data pertaining to a particular test. The fol | owi ngdat a
shall be displayed 0N request:

(@) Configuration data set.

(b) Test dataset, cont ai ni ngselections made during test preparation.

(c) Message data set, containing messages created during test data editing
Sessi ons.

(d) Directory of data sets pertaining to a particular test number.

Dat a set contents shall be displayed i n readabl e format. Messages shal | be
di spl ayed in the format specified in the corresponding ICD.
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